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Characterization  of  Fort  Polk  Berm  Soil  from  Raw  Soil  Stockpile  November  14,  1996  . C-48 
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ANALYSIS  OF  +10-MESH  METALS  FRACTION 


02 


Table  C-l.  Composition  of +10  Mesh  Metals  Fraction 


Product 

Composition,  Weight  Percent  | 

C-OC02-U-1L 

B-NV25-U-1L 

B-NV26-U-1L 

AVERAGES 

Loose  Soil 

4.80 

5.00 

720 

5.67 

Magnetic 

6.60 

5.40 

4.50 

5.50 

Pb 

52.06 

50.65 

44.87 

49.19 

Cl! 

27.17 

25.07 

28.11 

26.78 

Zn 

1.33 

1.99 

224 

1.85 

Sb 

0.67 

2.66 

2.97 

2.10 

Slag/Unknown 

7.40 

920 

10.10 

8.90 

Sum 

100 

100 

100 

100 
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Hazen  Research,  Inc. 

MBMMB  4601  Indiana  Street  •  Golden.  CO  80403 
HAZEN  Tel:  (303)  279-4501  •  Telex  45-860 
Fax:(303)278-1528 


February  6,  1997 


Mr.  Dan  Janke 

Battelle  Environmental  Restoration  Department 
505  King  Avenue 
Columbus.  OH  43201-2623 

Re:  Analysis  of  Three  Fort  Polk  Metals  Fraction  Samples 

HRI  Project  8939 

Dear  Mr.  Janke: 

The  analyses  conducted  to  characterize  the  primary  metal  composition  of  three  "metals  fraction" 
samples  collected  during  remediation  studies  at  the  Fort  Polk  site  have  been  completed  by  Hazen 
Research,  Inc.  This  letter  will  confirm  and  supplement  earlier  facsimile  transmittals  of  the 
preliminary  data. 


INTRODUCTION 

Battelle  Environmental  Restoration  Department  (Battelle)  has  been  contracted  by  the  U.  S. 
Department  of  Defense  to  evaluate  the  performance  of  selected  vendors’  applied  remediation 
technologies  at  the  Fort  Polk  small-arms  range  in  Louisiana.  As  part  of  this  effort,  Battelle  has 
requested  that  Hazen  determine  the  lead,  copper,  zinc,  and  antimony  content  in  three  samples  of 
a  spent  ammunition  product  that  was  concentrated  at  the  site.  The  results  of  the  analyses  would 
be  indicative  of  the  selected  elemental  composition  of  the  metals  fraction  recovered  from  the  range 
and  furnish  baseline  data  for  evaluating  remediation  process  performance  at  the  site. 


SCOPE  OF  WORK 

Battelle  provided  three  metals  fraction  samples  in  two  shipments  for  the  analyses.  The  first, 
identified  as  "C-OC02-U-L1",  collected  at  2:00  p.m.  on  October  2,  1996,  was  received  at  Hazen 
on  October  17,  1996,  and  assigned  Sample  Number  48697.  The  second  and  third  samples, 
respectively  identified  as  "B-NV25-U-1L,  11/25/96, 4:00  p.m."  and  "B-NV26-U-1L,  11/26/96,  4:00 
p.m.",  were  received  on  January  7,  1997,  and  correspondingly  assigned  Sample  Numbers  48838-1 
and  48838-2.  The  analytical  procedure  employed  for  the  first  sample  (C-OC02-U-L1)  is  described 
in  detail  below.  The  procedure  applied  to  the  second  and  third  samples  was  simplified  based  upon 
the  results  of  the  first  analysis,  as  discussed  later  in  the  report. 
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SAMPLE  C-OC02-U-L1 

The  sample  is  qualitatively  described  as  consisting  principally  of  spent  small-arms  ammunition  with 
some  loose  soil.  The  analytical  procedure  and  results  for  the  characterization  of  the  sample  are 
presented  schematically  in  Figure  1  and  discussed  here. 

The  metals  fraction  feed  sample  was  screened  at  10  mesh  to  remove  21.9  grams  of  contained  loose 
soil.  The  screen  oversize  product  was  directed  to  ferromagnetic  separation,  where  30.1  grams  of 
iron/steel  munitions  were  recovered.  The  soil  and  iron/steel  components  respectively  represented 
4.8  and  6.6  weight  percent  of  the  sample  and  were  excluded  from  the  subsequent  melting  and 
metals  analysis. 

The  405.8  grams,  consisting  primarily  of  non-ferromagnetic  metal  with  some  soil  included  in  the 
crevices  of  deformed  munitions,  were  directed  to  a  reducing  melt  in  a  gas-fired  furnace.  The 
sample  was  blended  with  2.0  grams  of  carbon  to  maintain  a  reducing  environment  and  30.0  grams 
of  borax  to  produce  a  stable  slag  that  would  minimize  metal  volatilization.  The  mix  was  placed 
in  a  silicon  carbide  crucible  in  a  nominal  2,000°F  furnace  for  about  one  hour.  The  molten  metal 
was  poured  into  a  graphite  mold,  and  the  slag  portion  was  collected  and  remelted  to  recover 
contained  metal. 

The  data  in  Figure  1  show  that  the  first  melt  resulted  in  377.0  grams  of  metal,  with  an  additional 
0.6  gram  of  metal  recovered  by  remelting  the  slag.  Overall,  the  two-stage  process  resulted  in  a 
weight  loss  of  28.2  grams  of  material  with  unknown  composition,  a  portion  of  which  would  have 
been  the  soil  included  in  the  crevices  of  deformed  munitions  referred  to  above.  The  casting  from 
the  process  was  unsatisfactory  for  sampling,  as  two  distinct  metal  phases  competed  for  the  available 
volume  in  the  mold.  That  is,  the  cross-sectional  distribution  of  the  two  distinctly  colored  metallic 
phases  was  visually  variable  throughout  the  length  of  the  bar-shaped  mold  and.  as  such,  impossible 
to  sample  representatively  by  drilling  or  slicing  the  ingot.  A  second  melt  process  was  conducted 
as  described  here  to  overcome  this  sampling  error. 

The  377.6  grams  of  metal  were  directed  to  a  second  melt  at  the  same  conditions  described  earlier. 
The  molten  metal  and  slag  were  allowed  to  solidify  in  the  silicon  carbide  crucible.  Upon  cooling, 
the  slag  was  chipped  away  to  produce  the  ingot  as  shown  in  Figures  2  and  3.  The  ingot  was 
drilled  and  the  shavings  were  collected,  dissolved  in  nitric  acid,  and  directed  to  atomic  absorption 
(AA)  analysis  for  lead,  copper,  and  zinc  and  ICP  analysis  for  antimony. 

Referring  to  Figure  1,  it  can  be  seen  that  373.7  grams  of  metal  were  recovered  to  the  ingot.  The 
analytical  results  show  that  the  metal  contained  63.8%  lead,  33.3%  copper,  1.63%  zinc,  0.823% 
antimony,  and  0.51%  unknown  elements  by  weight.  Note  that  the  reported  metal  percentage  values 
(lead,  copper,  zinc,  and  antimony)  are  the  average  of  the  duplicate  analyses  (shown  in  Figure  1) 
that  were  determined  in  conjunction  with  the  analysis  of  lead,  copper,  and  zinc  commercial 
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Figure  2 


Figure  3 
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standards.  The  analyzed  values  for  the  commercial  standards  varied  by  1,  2,  and  0%,  respectively, 
from  the  published  values  for  the  lead,  copper,  and  zinc  solutions.  A  complete  mass  balance  for 
the  provided  metal  fractions  sample  is  presented  in  Table  1. 


Table  1.  Mass  Balance  for  Metals  Fraction  Sample  C-OC02-U-L1 


Product 

Weight,  Grams 

Weight,  % 

Feed 

457.8 

100.0 

Loose  Soil 

21.9 

4.8 

Ferromagnetic  Material 

30.1 

6.6 

Lead 

238.2 

52.0 

Copper 

124.4 

27.2 

Zinc 

6.1 

1.3 

Antimony 

3.1 

0.7 

Slag/Unknown  Composition 

34.0 

7.4 

The  data  in  Table  1  show  that  the  provided  metals  fraction  sample  consisted  of  52.0%  lead,  27.2% 
copper,  1.3%  zinc,  and  0.7%  antimony  by  weight.  Loose  soil,  a  ferromagnetic  fraction,  and 
unknown  material  comprised  4.8, 6.6,  and  7.4  weight  percent  of  the  sample,  respectively.  Although 
the  lead  and  copper  metal  phases  are  clearly  defined  in  Figure  3,  the  distribution  of  the  zinc  and 
antimony  metals  in  the  ingot  was  unknown,  and  thus  no  attempt  was  made  to  correct  the 
distribution  in  Table  1,  based  upon  the  somewhat  nonuniform  shape  of  the  ingot 


SAMPLES  B-NV25-U-1L  AND  B-NV26-U-1L 

Each  of  these  samples  was  similar  to  the  first  consisting  of  spent  small-arms  ammunition  and  loose 
soil.  The  analytical  procedure  applied  to  the  two  samples  was  a  simplified  version  of  the  earlier 
work,  based  upon  the  experience  gained  in  treating  Sample  C-OC02-U-L1.  The  modified  analytical 
methods  and  results  for  the  characterization  of  the  two  samples  are  presented  schematically  in 
Figures  4  and  5  and  discussed  here. 

Each  of  the  samples,  identified  as  B-NV25-U-1L  and  B-NV26-U-1L,  with  respective  as-received 
weights  of  461.7  and  478.1  grams,  was  wet  screened  at  10  mesh,  and  the  size  fractions  were  dried 
and  weighed.  The  screen  oversize  was  directed  to  ferromagnetic  separation  to  generate  magnetic 
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Figure  4.  Analysis  of  Fort  Polk  Metals  Fraction  Sample  B-NV25-U-1L 
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Figure  5.  Analysis  of  Fort  Polk  Metals  Fraction  Sample  B-NV26-U-1 L 
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and  nonmagnetic  products.  Nonmagnetic  material  for  each  sample  was  melted  and  blended  with 
2.0  grams  of  carbon  to  maintain  a  reducing  environment  and  30.0  grams  of  borax  to  produce  a 
stable  slag  that  would  minimize  metal  volatilization.  The  mix  was  placed  in  a  silicon  carbide 
crucible  in  a  2,000°F  furnace  for  about  one  hour,  and  the  molten  metal  and  slag  were  allowed  to 
solidify  in  the  silicon  carbide  crucible. 

m 

Upon  cooling,  the  slag  was  chipped  away  from  the  two  samples  to  produce  ingots  (not 
photographed)  that  were  similar  in  size,  shape,  color,  and  phase  composition  to  the  first  sample 
shown  previously  in  Figures  2  and  3.  The  ingots  were  drilled,  and  the  shavings  were  collected, 
dissolved  in  nitric  acid,  and  directed  to  AA  analysis  for  lead,  copper,  and  zinc  and  ICP  analysis  for 
antimony. 

With  reference  to  Figure  4,  the  B-NV25-U-1L  sample  contained  23.0  grams  of  loose  soil  (S.O 
weight  percent)  and  25.0  grams  (5.4  weight  percent)  of  ferromagnetic  material.  Melting  of  the 
nonmagnetic  fraction  generated  22.6  grams  of  slag  and  a  389.4-gram  metal  ingot  representing  84.7 
weight  percent  of  the  total  sample.  Analysis  of  the  ingot  showed  that  the  metal  was  59.8%  lead. 
29.6%  copper,  2.35%  zinc,  and  3.14%  antimony,  and  5.11%  of  the  material  was  of  unknown 
composition. 

Similarly,  the  B-NV26-U-1L  (Figure  5)  sample  contained  7.2  weight  percent  loose  soil  (34.4  grams) 
and  4.5  weight  percent  (21.2  grams)  ferromagnetic  material.  Melting  of  the  nonmagnetic  fraction 
generated  23.4  grams  of  slag  and  a  396.8-gram  metal  ingot  representing  83.4  weight  percent  of  the 
total  sample.  Analysis  of  the  ingot  showed  that  the  metal  was  53.8%  lead,  33.7%  copper,  2.69% 
zinc,  and  3.56%  antimony,  and  6.25%  of  the  material  was  of  unknown  composition. 

Note  that  the  reported  metal  percentage  values  (lead,  copper,  zinc,  and  antimony)  for  the  two 
samples  were  determined  in  conjunction  with  the  analysis  of  lead,  copper,  and  zinc  commercial 
standards.  The  analyzed  values  for  the  commercial  standards  varied  by  3.4%,  3.7%,  and  2.9%, 
respectively,  from  the  published  values  for  the  lead,  copper,  and  zinc  solutions. 


SUMMARY 

The  results  of  the  analyses  for  the  three  metals  fraction  samples  are  summarized  in  Table  2. 

In  conclusion,  the  analysis  of  the  three  metals  fraction  samples  furnishes  indicative  composition  data 
for  the  provided  materials.  However,  the  work  does  not  comprehensively  address  variations  that 
might  be  seen  in  a  given  500-gram  sample  of  metals  collected  at  the  site;  the  makeup  of  such  a 
sample  might  be  influenced  by  location  or  historical  composition  of  the  small-arms  ammunition 
used  at  the  range. 
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Table  2.  Mass  Balance  for  Three  Metals  Fraction  Samples 


Product 

Composition,  Weight  Percent 

C-OC02-U-L1 

B-NV25-U-1L 

B-NV26-U-1L 

Feed 

100.0 

io<5.o 

100.0 

Loose  Soil 

4.8 

5.0 

7.2 

Ferromagnetic  Material 

6.6 

5.4 

4.5 

Lead 

52.0 

50.6 

44.9 

Copper 

212 

25.1 

28.1 

Zinc 

1.3 

2.0 

22 

Antimony 

0.7 

2.7 

3.0 

Slag/Unknown  Components 

7.4 

9.2 

10.1 

We  appreciate  the  opportunity  to  be  of  service  to  Battelle  in  the  remediation  study  of  the  Fort  Polk 
facility.  Please  do  not  hesitate  to  call  if  there  are  any  questions  or  if  further  assistance  is  required. 

Sincerely, 


JFS:wlk 


James  F.  Seidel 
Project  Coordinator 
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4601  Indiana  Street  •  Golden,  CO  80403 
HAZEN  Tel:  (303)  279-4501  •  Telex  45-860 
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February  25,  1997 


Ms.  Sandy  Anderson 
Battelle  QA  Unit 
505  King  Avenue 
Columbus,  OH  43201-2623 

Re:  Supplemental  QA  Information  for  "Analysis  of  Three  Fort  Polk  Metals  Fraction  Samples" 

HRI  Project  8939 

Dear  Ms.  Anderson: 

In  response  to  our  recent  telephone  conversation,  this  additional  QA  information  is  furnished  to 
support  the  data  and  conclusions  presented  in  the  above-mentioned  report.  Included,  per  your 
request,  are  direct  laboratory  data  (enclosed),  operator  name,  'model/serial  numbers  for  the  equipment 
used  in  the  analyses,  software  identifications  and  version  numbers  used  in  the  preparation  of  the 
report,  and  an  accounting  of  the  calculation  procedure  used  for  computing  the  lead  metal  mass 
recorded  in  Table  1  of  the  report. 

The  enclosed  analytical  data  present  the  lead,  copper,  and  antimony  analyses  for  the  C-OC02-U-L1 
metal  ingot,  which  is  identified  by  the  title  "metal”  in  the  analytical  sheets.  The  zinc  analysis  was 
requested  later  by  Mr.  Dan  Janke  of  Battelle,  and  is  reported  under  the  laboratory  control  number 
for  this  sample  (J403-1)  that  is  referenced  on  the  associated  data  sheets.  The  metal  analysis  results 
for  B-NV25-U-1L  and  B-NV26-U-1L  are  reported  under  the  respective  and  previously  assigned 
Hazen  Sample  Numbers  48838-1  and  4838-2. 

The  lead,  copper,  and  zinc  analyses  were  determined  by  atomic  absorption  by  Ms.  Pam  Ware,  using 
a  Perkin  Elmer  AAnalyst  300,  with  Serial  Number  041N6102104.  ICP  antimony  analyses  were 
conducted  by  Mr.  Mike  Remmers,  using  a  Leeman  Labs,  Inc.  Model  PS  100,  with  Serial  Number 
60705.  The  analytical  data  were  reviewed  by  Mr.  Bob  Rostad  before  issuance.  The  data  were 
compiled  by  the  undersigned,  using  Excel  Version  5.0,  and  the  report  was  prepared  using 
WordPerfect  Version  6.1. 

Finally,  the  procedure  used  to  compute  the  lead  mass  of  238.2  grams  in  Sample  C-OC02-U-L1  in 
Table  1  on  page  5  of  the  report  is  the  same  as  that  used  for  all  metals  and  is  detailed  here  using 
the  lead  calculation  as  an  example. 

Duplicate  analyses  of  the  373.7-gram  metal  ingot  resulted  in  values  of  63.4  and  64.1%  lead.  The 
average  of  the  two  numbers  is  63.75%;  consequently: 
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0.6375  Grow  Lead  x  3?3  7  GrflmJ  =  23g  2  Crams  Uad 
1  Gram  Metal 


I  hope  this  information  satisfies  the  QA  requirements  associated  -with  this  work.  Please  do  not 
hesitate  to  call  if  you  have  any  questions  or  if  further  information  is  required. 


James  F.  Seidel 
Project  Coordinator 
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■■■■  Hazen  Research,  Inc. 

4601  Indiana  Street  •  Golden,  CO  80403 
HAZEN  Tel:  (303)  279-4501 

Fax:(303)278-1528 


March  21,  1997 


FEDERAL  EXPRESS 


Mr.  Dan  Janke  .  “ 

Battelle  Environmental  Restoration  Department 
505  King  Avenue 
Columbus,  OH  43201-2623 

Re:  Characterization  the  Lead  Content  in  a  Sample  of  Fort  Polk  Soil 

HRI  Project  8939 

Dear  Mr.  Janke: 

The  work  conducted  to  characterize  the  gravity-recoverable  and  total  lead  in  a  sample  of  soil 
collected  from  the  small  arms  range  at  Fort  Polk,  Louisiana,  has  been  completed  by  Hazen 
Research,  Inc.  The  objective  of  the  work  was  to  develop  a  baseline  for  comparison  with  pilot-scale 
remediation  data  that  are  currently  being  generated  at  the  site.  This  letter  will  confirm  and 
supplement  an  earlier  facsimile  transmittal  of  the  preliminary  test  data. 


INTRODUCTION 

As  part  of  an  effort  to  evaluate  the  performance  of  selected  vendors’  lead  remediation  technologies 
at  the  Fort  Polk  small  arms  range,  Battelle  Environmental  Restoration  Department  (Battelle)  engaged 
Hazen  to  establish  characteristic  gravity  separation  response  data  for  the  Fort  Polk  soils.  .The  results 
of  this  study  would  serve  as  a  basis  for  assessing  gravity  concentration  efficiency,  and  for 
comparing  the  effectiveness  of  the  applied  field  demonstration  technologies. 


SAMPLE  RECEIPT  AND  PREPARATION 

To  meet  the  objectives  of  the  test  program,  Battelle  furnished  a  sample  of  typical  soils  that  was 
collected  during  field  demonstration  activities  at  the  site.  An  approximately  30-gallon  dram  of  soil 
from  the  Fort  Polk  small  arms  range  was  received  at  Hazen  on  January  28,  1997,  and  assigned 
Sample  Number  48897.  The  sample  was  held  in  storage  unopened  until  the  scheduled  initiation 
of  the  testing  during  the  week  of  February  10,  1997. 
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SCOPE  OF  WORK 

In  preparation  for  the  work, -  the  sample  was  removed  from  the  drum  and  placed  in  five-gallon 
buckets  for  weighing  (159.4  kilograms  net)  and  material  handling  purposes.  During  this  process, 
several  small  samples  representing  various  levels  in  the  drum  were  collected,  composited,  weighed, 
and  dried  overnight  in  an  oven  at  150°F.‘  The  dried  sample  was  Weighed,  and  a  moisture  content 
of  9.2%  was  determined  for  the  material.  Based  upon  these  data,  the  net  dry  weight  of  the  as- 
received  sample  provided  for  study  was  computed  at  144.7  kilograms. 

The  procedures  employed  to  characterize  the  gravity-recoverable  lead  were  based  upon  conversations 
with  Battelle  and  upon  an  earlier  Hazen  study  of  gravity  concentrates  collected  at  the  Fort  Polk  site. 
The  results  of  the  earlier  work  were  presented  in  a  letter  report  to  Mr.  Dan  Janke  of  Battelle  on 
February  6, 1997  under  the  title  "Analysis  of  Three  Foit  Polk  Metals  Fraction  Samples."  The  test 
program  applied  conventional  soil  washing  techniques  including  scrubbing,  particle  sizing,  and 
gravity  concentration  to  establish  the  recoverable  lead  contained  in  the  soils.  Details  of  the 
procedures  used  to  characterize  the  lead  content  in  the  sample  are  presented  with  a  summary  of  the 
results  in  Figure  1,  and  described  here. 


PROCESSING  PROCEDURE 

Each  of  the  sample  batches,  contained  in  five-gallon  buckets,  was  slurried,  scrubbed  with  a 
pneumatic  agitator,  and  screened  wet  at  10  mesh.  Organic  material  was  skimmed  from  the  surface 
of  the  screen  product  slurries  and  weighed.  The  plus  10-mesh  fraction  was  slurried  and  screened 
two  additional  times  until  no  clay  agglomerates  were  retained  in  the  oversize  fraction.  The  plus 
10-mesh  material  was  dried  and  treated  on  a  magnetic  separator  to  generate  ferro-  and  nonmagnetic 
products.  The  nonmagnetic  fraction  was  subjected  to  heavy  liquid  separation  at  a  specific  gravity 
of  2.96,  resulting  in  float  and  sink  products.  All  test  products  were  weighed  and  sampled  for 
analysis  as  described  in  the  following  section  of  the  report. 

The  minus  10-mesh  wet  screen  product  was  treated  on  a  laboratory  shaking  table  to  produce  a 
concentrate,  middling,  and  tailing.  The  test  products  were  dried  and  weighed,  and  the  particle  size 
distribution  of  each  was  determined  (see  Particle  Size  Analyses  1,  2,  and  3  in  Enclosure  1)  and 
used  to  compute  the  overall  particle  size  distribution  for  the  as-received  sample  (see  Particle  Size 
Analysis  4  in  Enclosure  1). 


SAMPLING  AND  ANALYSIS 

The  ferromagnetic  and  heavy  liquid  sink  products  were  melted,  as  described  below,  to  produce 
metal  and  slag  components  for  lead  analyses.  The  heavy  liquid  float  product  was  crushed  to  minus 
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%  inch  and  sampled  for  the  Toxicity  Characteristic  Leaching  Procedure  (TCLP)  lead  analysis.  The 
remainder  of  the  material  was  crushed  to  minus  10  mesh,  sampled,  and  subsequently  pulped  for 
PbTouJ  analysis.  The  TCLP  extractions  and  associated  analyses  were  conducted  by  Evergreen 
Analytical,  Inc.  using  the  method  described  in  Enclosure  2.  Total  lead  analyses  were  determined 
at  Hazen  by  atomic  absoiption  analysis  (AA).  The  analytical  data  include  the  results  of  all 
duplicate  and  standard  correlation  analyses  (see  Enclosure  2). 

The  ferromagnetic  product  consists  primarily  of  miscellaneous  tramp  iron  and  one  highly  magnetic 
small  arms  round.  This  entire  sample  was  melted  in  an  induction  furnace  at  a  nominal  1,500°C, 
removed  from  the  furnace,  and  allowed  to  cool.  The  slag  was  chipped  away  from  the  metal  ingot, 
weighed,  and  pulped  to  furnish  a  sample  for  PbToul  analysis.  The  metal  ingot  was  drilled,  and  the 
chips  and  shavings  were  digested  and  analyzed  for  total  lead  content. 

Similarly,  the  heavy  liquid  sink  fraction,  which  was  composed  of  nonmagnetic  metal  chips  and 
whole  and  deformed  small  arms  rounds,  was  melted  to  produce  suitable  components  for  analysis. 

The  sample  was  blended  with  2.0  grams  of  carbon  and  40.0  grams  of  borax  to  maintain  a  reducing 
environment  and  produce  a  stable  slag  that  would  minimize  metal  volatilization.  The  mix  was 
placed  in  a  silicon  carbide  crucible  in  a  gas-fired  furnace  and  held  at  a  nominal  2,000°F  for  about 
one  hour.  Upon  cooling,  the  slag  was  chipped  away  to  produce  an  ingot,  and  the  two  products 
were  sampled  for  analysis  as  previously  described. 

The  entire  concentrate  product  was  dried  and  screened  (see  Particle  Size  Analysis  1  in  Enclosure 
1),  and  the  size  fractions  were  sampled  and  subsequently  pulped  for  total  lead  analysis  to  minimize 
the  sampling  error  associated  with  coarse  free  lead  that  might  be  contained  in  the  product. 
Similarly,  the  middling  product  was  dried,  sampled  for  TCLP  lead  analysis,  and  screened  at  14 
mesh  (see  Particle  Size  Analysis  2A  in  Enclosure  1)  to  generate  two  size  fractions  for  total  lead 
analysis.  The  tailing  product  was  dried  and  sampled  for  TCLP  lead  and  total  lead  analyses. 
Finally,  grab  samples  of  the  water  used  in  the  scrubbing  and  shaking  table  processing  were 
collected,  combined,  and  submitted  for  PbTM>l  analysis  to  account  for  water-soluble  lead  in  the 
sample. 


CHARACTERIZATION  TEST  RESULTS 

Referring  to  Figure  1  and  the  Computed  Mass  Balance  for  Sizing  and  Shaking  Table  Testing 
(Enclosure  1),  it  can  be  seen  that  the  plus  10-mesh  fraction  represented  2.3  weight  percent  of  the 
test  feed  and  contained  79.7%  of  the  total  lead  in  the  sample.  The  ferromagnetic  fraction 
represented  less  than  0.1  weight  percent  of  the  bulk  soil  and  contained  3.7%  of  the  lead.  The  float 
fraction  from  the  heavy  liquid  separation  represented  1.5  weight  percent  of  the  feed  and  contained 
0.23%  of  the  total  lead  in  the  sample  at  a  grade  of  0.073%  or  730  milligrams  per  kilogram  (mg/kg). 
The  environmentally  mobile  lead,  defmed  by  TCLP,  analysis  was  determined  at  6.1  milligrams  per 
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liter  (mg/1),  or  just  slightly  over  the  regulatory  level  of  5.0  mg/1.  The  heavy  liquid  sink  product 
contained  95.0%  of  the  total  lead  in  the  plus  10-mesh  fraction,  or  75.8%  of  the  total  lead  identified 
in  the  sample  in  0.7  weight  percent  of  the  feed  material.  It  is  noted  here  that  there  is  a  level  of 
error  associated  with  the  analysis  of  the  metal  ingot  produced  from  the  heavy  liquid  sink  fraction, 
as  discussed  at  the  end  of  this  section. 

A 

The  data  also  show  that  the  minus  10-mesh  fraction  represented  97.7  weight  percent  of  the  feed  and 
contained  20.3%  of  the  total  lead  in  the  sample.  (Note  that  the  lead  content  of  organic  product, 
which  included  both  plus  and  minus  10-mesh  material  and  represented  0.06  weight  percent  of  the 
feed  sample,  was  not  determined  in  this  study.)  The  shaking  table  concentrate  contained  2.98%  of 
the  lead  in  the  sample  in  2.90  weight  percent  of  the  feed  at  a  grade  of  0.502%  or  5020  mg/kg. 
The  data  for  Particle  Size  Analysis  1  (Enclosure  1)  show  that  82.4%  of  the  lead  in  the  concentrate 
was  contained  in  the  plus  35-mesh  fraction  in  0.18%  of  the  sample  at  a  grade  of  6.61%  Pb.  The 
minus  35-mesh  fraction  represented  2.72  weight  percent  of  the  soil  and  contained  0.094%  lead  (940 
mg/kg). 

The  shaking  table  middling  product  represented  12.9  weight  percent  of  the  feed  and  contained  1.0% 
of  the  lead  in  the  sample  at  a  grade  of  0.038%  (380  mg/kg).  The  data  for  Particle  Size  Analysis 
2A  (Enclosure  1)  show  that  23.8%  of  the  lead  in  the  product  was  contained  in  the  10-  by  14-mesh 
size  fraction,  which  represented  4.4  weight  percent  of  the  test  product.  The  TCLP  lead  analysis 
of  the  middling  indicated  a  lead  level  of  9.1  mg/kg. 

The  data  fur  the  shaking  table  tailing  showed  that  this  material  comprised  81.8  weight  percent  of 
the  soil  sample  and  contained  16.3%  of  the  total  lead  at  a  grade  of  0.097%  (970  mg/kg).  Although 
not  confirmed  by  this  work,  it  is  expected  that  the  bulk  of  the  lead  in  this  product  is  contained  in 
the  minus  200-mesh  slime/clay  fraction  that  represented  37.5  weight  percent  of  the  sample  and  32.9 
weight  percent  of  the  overall  feed  material  (see  Particle  Size  Analyses  3  and  4  in  Enclosure  1). 
The  TCLP  lead  analysis  showed  that  the  gravity  tailing  product  contained  11.9  mg/1  of  potentially 
mobile  lead.  The  analysis  of  the  water  used  in  the  scrubbing  and  shaking  table  processing  did  not 
identify  any  lead  in  the  solution,  at  a  detection  limit  of  1  mg/1. 

The  error  associated  with  the  analysis  of  the  heavy  liquid  sink  fraction  occurred  during  the  process 
of  placing  the  heavy  liquid  sink  fraction  in  the  furnace.  The  crucible  containing  the  sample  was 
bumped  and  upended,  and  a  portion  of  the  material  spilled  onto  the  furnace  lining  (refractory  brick) 
below  the  hearth  and  was  unrecoverable  in  the  hot  environment.  The  melt  continued.  At  the 
completion,  the  furnace  was  dismantled,  and  the  brick  below  the  hearth  was  removed.  The  brick 
(1,175  grams)  was  crushed,  pulped  for  duplicate  AA  analysis,  and  found  to  contain  6.84%  lead  (the 
average  of  duplicate  analyses  of  6.82%  and  6.85%  lead).  Based  upon  these  analyses,  a  total  of  80.3 
grams  of  lead  was  contained  in  the  brick.  When  this  amount  of  metal  was  added  to  the  725  grams 
of  lead  in  the  ingot,  a  grade  of  64.4%  lead  was  computed  for  the  805.3-gram  sample.  These  data 
are  used  to  examine  the  possible  error  range  resulting  from  the  furnace  accident: 
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•  The  weight  of  the  metal  ingot  after  melting  was  725.0  grams,  with  an  analysis  of  60.5%  lead; 
hence  the  ingot  contained  438.6  grams  lead. 

•  The  weight  of  the  recovered  furnace  brick  was  1,175  grams  at  6.84%  lead;  thus  the  brick 
contained  80.3  grams  of  lead. 

•  Using  the  ingot  as  the  basis  for  computing  the  total  lead  contained  in  the  bulk  soil,  a  value 
of  0.432%  is  calculated.  The  addition  of  the  lead  recovered  in  the  refractory  brick  to  the  metal 
ingot  results  in  a  computed  lead  grade  for  the  sample  of  0.488%,  or  an  overall  increase  of 
11.5%. 

•  Based  upon  the  judgement  of  the  furnace  operator,  all  of  the  brick  containing  lead  from  the 
melt  was  successfully  recovered.  Therefore,  for  the  purposes  of  formal  reporting,  the  total  lead 
recovered  to  the  ingot  and  the  refractory  brick  was  used  to  compute  the  mass  balance  and  lead 
distribution  for  the  provided  sample  of  Fort  Polk  soils.  For  reference,  the  solids  mass  and  lead 
distribution  were  computed  based  upon  the  actual  lead  recovered  to  the  ingot;  the  data  are 
included  in  Enclosure  1  as  Supplementary  Mass  Balance  for  Sizing  and  Shaking  Table  Testing. 


CONCLUSIONS 


The  characterization  of  the  gravity-recoverable  lead  in  the  Fort  Polk  soils  was  conducted  under 
controlled  laboratory  conditions,  and  as  such  presents  a  baseline  set  of  optimum  results.  It  is  clear, 
however,  that  the  bulk  of  the  lead  contamination  in  the  sample  (79.7%)  is  contained  in  the  plus  10- 
mesh  fraction,  and  should  be  readily  recoverable  using  a  range  of  gravity  separation  techniques. 
The  minus  10-mesh  fraction  contains  comparatively  little  lead  that  responds  well  to  gravity 
separation,  with  the  bulk  of  the  contaminant  in  this  product  (80.3%)  reporting  to  the  gravity  tailing. 
It  is  noted  that  the  mode  of  occurrence  of  the  lead  (e.g.  very  fine  particulate,  or  mineral  adsorbed 
on  fine  particles)  in  the  gravity  tailing  was  not  determined  as  a  part  of  this  study.  The  results  of 
the  TCLP  lead  analyses,  conducted  on  materials  representing  96.4  weight  percent  of  the  feed, 
indicated  low  levels  of  potentially  mobile  lead.  However,  all  of  the  analyzed  values  exceeded  the 
5  mg/1  regulatoiy  limit. 


We  appreciate  the  opportunity  to  be  of  service  to  Battelle  in  the  characterization  study.  Please  do 
not  hesitate  to  call  to  discuss  any  aspect  of  this  report. 


Sincerely, 

//James  F.  Seidel 
Project  Coordinator 


JFS:wlk 

Enclosures 
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Characterization  Test  Data 
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Attachment 

Computed  Mass  Balance  for  Sizing  and  Shaking  Table  Testing 


Project  No.: 
Date: 


8939 

Mar-97 


Purpose:  The  charactrize  the  the  lead  content  and  distribution  in  the  provided  sample. 

Sample:  Client  provided  and  identified  Tort  Pbflc  Bulk  SoxTSample" 

(Hazen  Sample  48897) 

Procedure:  The  approximately  145  kg  (dry)sample  was  slurried,  scrubbed  with  a  pneumatic  agitator, 
and  screened  at  10  mesh.  Organic  material  was  skimmed  from  the  surface  of  die 
screened  product  slurries,  and  this  product  was  dried  and  weighed.  The  plus  10  mesh 
fraction  was  slurried  and  screened  two  additional  times  to  disaggregate  the  contained 
clay  prior  to  subsequent  processing.  The  clean  plus  10  mesh  fraction  was  dried  and 
directed  to  magnetic  separation  to  remove  ferro-magnetic  material.  The  non-magnetic 
fraction  was  subjected  to  heavy  liquid  separation  at  a  specific  gravity  of  2.96 
generating  float  and  sink  products.  The  ferro-magnetic  and  heavy  liquid  sink  products 
were  each  melted  to  generate  metal  and  slag  products  that  were  sampled  for  total  Pb 
analysis.  The  heavy  liquid  float  fraction  was  crushed  to  minus  3/8-inch  and  sampled 
for  TCLP  Pb  analysis,  and  the  remainder  of  die  sample  was  crushed  to  minus  10-mesh, 
sampled  and  pulped  for  total  Pb  analysis.  The  minus  10  mesh  scrubbed  product  was 
treated  on  a  shaking  table  to  generate  concentrate,  middling  and  tailing  products  that 
were  sampled  for  total  Pb  and  TCLP  pb  analysis  as  indicated  in  the  results.  A  grab 
sample  of  the  process  water  from  the  shaking  table  processing  was  collected  and  alsn 
submitted  for  Pb  analysis. 


Results: 


Analysis 


Product 

Weight 

(grams) 

Weight 

% 

Pb"*** 

% 

TCLP,  Pb 
mg/I 

%  Distribution 

“Pb™ - 

Feed  (analyzed)' 

144700 

Feed  (computed) 

142607 

100.00 

0.488 

100.00 

Organic  material 

79.9 

0.06 

ND 

+10  mesh 

(3263.3) 

(2.29) 

(17.0) 

(79.75) 

Ferro-magnetic  fraction 

(127.6) 

(0.09) 

(20.4) 

(3.73) 

Metal 

39.8 

0.03 

56.0 

3.20 

Slag 

87.8 

0.06 

4.19 

0.53 

Non-magnetic  fraction 

(3135.7) 

(2.20) 

(16.9) 

(76.01) 

Heavy  Liquid  Float 

2194.7 

1.54 

0.073 

6.1 

0.23 

Heavy  Liquid  Sink 

(941.0) 

(0.66) 

(56.0) 

(75.78) 

Metal 

805.3 

0.56 

64.4 

74.54 

Slag 

135.7 

0.10 

6.36 

1.24 

•10  mesh 

(139264) 

(97.66) 

(0.101) 

(20.25) 

Shaking  Table  Concentrate 

(4133.0) 

(2.90) 

(0.502) 

(2.98) 

+35  mesh 

258.6 

0.18 

6.61 

2.46 

•  35  mesh 

3874.4 

2.72 

0.094 

0.52 

Shaking  Table  Middling 

(18431) 

(12.92) 

(0.038) 

9.1 

(1.00) 

+14  mesh 

90.6 

0.06 

1.83 

0.24 

•14  mesh 

18340 

12.86 

0.029 

0.76 

Shaking  Table  Tailing 

116700 

81.83 

0.097 

11.9 

16.27 

Process  Water 

<1  mg/I 

ND  Not  Determined 

Note:  When  applicable,  the  Pb  analyses  are  the  average  of  duplicate  analyses.  See  Enclosure  2. 
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Attachment  Project 

Particle  Size  Analysis  1  Date 


Purpose:  To  determine  the  lead  distribution  as  a  function  of  particle  size  for 

the  sample.  > 

Sample:  Shaking  Table  Test  1  concentrate  for  client  provided  and  identified  ”Bulk 

Fort  Polk  Soil  Sample”  (Hazen  Sample  48897) 


Procedure:  The  entire  sample  of  concentrate  was  dry  screened  and  the  fractions 

collected,  sampled  and  pulped  for  Pb  analysis  as  indicated  in  the 
results. 

Results: 


Analysis 

Product  Weight  Weight  Pb  %  Distribution 

mesh  microns  grams  % _ %  Pb 

Feed  (analyzed)  4143 

Feed  (computed)  4132.9 


14(1) 

1190 

23.9 

20(2) 

841 

20.0 

28(3) 

595 

63.1 

35 

425 

151.6 

48 

297 

23.4 

65 

210 

1269.1 

100 

149 

983.8 

150 

105 

991.2 

200 

74 

181.3 

-200 

-74 

425.6 

100.0 

0.502 

100.0 

0.6 

36.0 

41.4 

0.5 

20.8 

20.1 

1.5 

4.52 

13.7 

3.7 

0.985 

72 

0.6 

0.532 

0.6 

30.7 

0.146 

83 

23.8 

0.054 

2.6 

24.0 

0.059 

2.8 

4.4 

0.060 

0.5 

10.3 

0.106 

22 

(1)  Average  of  duplicate  analyses:  32.0  and  39.9%  Pb 

(2)  Average  of  duplicate  analyses:  20.7  and  20.9%  Pb 

(3)  Average  of  duplicate  analyses:  4.52  and  4.52%  Pb 

Note:  AA  analysis  of  1.16%  Pb  was  recorded  for  the  1.19%  Pb  standard  tor  this  analytical  series. 
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Attachment  Project 

Particle  Size  Analysis  2A  Date 


Purpose:  To  determine  the  lead  distribution  as  a  function  of  particle  size  for 

the  sample.  ,  , 

Sample:  Shaking  Table  Test  1  middling  for  client  provided  and  identified  "Bulk 

Fort  Polk  Soil  Sample"  (Hazen  Sample  48897) 


Procedure:  A  representative  portion  of  the  middling  sample  was  dry  screened  at  14 

mesh  and  the  fractions  collected,  sampled  and  pulped  for  Pb  analysis 
as  indicated  in  the  results. 

Results: 


Analysis 

Product  Weight  Weight  Pb  %  Distribution 

mesh  microns  grams  % _ % _  Pb 


Peed  (computed) 

895.3 

100.0 

0.038 

100.0 

14(1)  1190 

4.40 

0.5 

1.83 

23.8 

-14  -1190 

890.9 

99.5 

0.029 

76.2 

(1)  Average  of  duplicate  analyses:  181  and  1.85%  Pb 

Note:  AA  analysis  of  1 .1 6%  Pb  was  recorded  for  the  1 .1 9%  Pb  standard  for  this  analytical  series. 
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Attachment 

Particle  Size  Analysis  2 


Project  8939 
Date  Mar-97 


Purpose: 

Sample: 

Procedure: 

Results: 


To  determine  the  particle  size  distribution  of  the  sample. 


Shaking  Table  Test  1  middling  for  client  provided  and  identified  "Bulk 
Fort  Polk  Soil  Sample"  (Hazen  Sample  48897) 

i 

m 

A  representative  portion  of  the  middling  sample  was  dry  screened  at  the 
sizes  indicated  in  the  results. 


Product 

Weight 

grams 

Retained 

% 

Cumulative  Weight  % 

mesh 

microns 

Passing 

Hetamed 

Feed  (computed) 

895.3 

100.0 

14 

1190 

4.40 

0.5 

99.5 

0.5 

20 

841 

5.50 

0.6 

98.9 

1.1 

28 

595 

10.7 

1.2 

97.7 

22 

35 

425 

17.2 

1.9 

95.8 

4.2 

48 

297 

30.4 

3.4 

92.4 

7.6 

65 

210 

122.1 

13.6 

78.7 

21.3 

100 

149 

210.8 

23.5 

55.2 

44.8 

150 

105 

271.5 

30.3 

24.9 

75.1 

200 

74 

922 

10.3 

14.6 

85.4 

-200 

-74 

130.5 

14.6 
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Attachment  Project 

Particle  Size  Analysis  3  Date 


Purpose: 

To  determine  the  particle  size  distribution  of  the  sample. 

Sample: 

Shaking  Table  Test  1  tailing  for  client  provided  and  identified  "Bulk 
Fort  Polk  Soil  Sample”  (Hazen  Sample  48897) 

m 

Procedure: 

A  representative  portion  of  the  tailing  sample  was  dry  screened  at  the 
sizes  indicated  in  the  results. 

Results: 

Weight 


Product 

Weight 

grams 

Retained 

% 

Cumulative  Weight  % 

mesh 

microns 

Passing 

Retained 

Feed  (computed) 

1342.0 

100.0 

14 

1190 

1.2 

0.1 

99.9 

0.1 

20 

841 

2.3 

0.2 

99.7 

0.3 

28 

595 

7.5 

0.6 

99.2 

0.6 

35 

425 

19.8 

1.5 

97.7 

23 

48 

297 

67.7 

5.0 

92.7 

73 

65 

210 

210.6 

15.7 

77.0 

23.0 

100 

149 

248.3 

18.5 

58.5 

41.5 

150 

105 

180.7 

13.5 

45.0 

55.0 

200 

74 

100.1 

7.5 

37.5 

62.5 

-200 

-74 

503.8  - 

37.5 

034 
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Attachment  Project 

Particle  Size  Analysis  4  Date 


Purpose:  To  compute  the  particle  size  distribution  of  the  sample,  based  upon 

analysis  of  the  process  product  streams.  (See  Particle  Size 
Analyses  1,2  and  3) 

Sample:  Client  provided  and  identified  "Bulk  Fort  Polk  Soil  Sample"  (Hazen 

Sample  48897) 

Procedure:  The  particle  size  distribution  of  the  as  received  sample  of  soil  was 

computed  based  upon  the  results  of  Particle  Size  Analyses  1,2  and 
3,  and  the  analyzed  weights  of  the  plus  10  mesh  component  and 
the  test  products  from  Shaking  Table  Test  1 . 


Results: 


Product 

Weight 

kg 

Weight 

Retained 

% 

Cumulative  Weight  % 

mesh 

microns 

Passing 

Hetained 

Feed  (analyzed) 

144.7 

Feed  (computed) 

142.5 

100.0 

Organic  Matter 

0.080 

0.1 

902 

0.1 

10 

1680 

3.13 

2.2 

97.7 

2.3 

14 

1190 

0.218 

02 

97.6 

2.4 

20 

841 

0.333 

02 

97.4 

2.6 

28 

595 

0.936 

0.7 

96.7 

3.3 

35 

425 

2.23 

1.6 

95.1 

4.9 

48 

297 

6.54 

4.6 

90.6 

9.4 

65 

210 

22.1 

15.5 

75.0 

25.0 

100 

149 

26.9 

18.9 

56.2 

43.8 

150 

105 

22.3 

15.6 

40.5 

59.5 

200 

74 

10.8 

7.6 

32.9 

67.1 

-200 

-74 

46.9 

32.9 

C-35 


8939 

Mar-97 


Hazen  Research,  Inc. 


Attachment 

Supplementary  Mass  Balance  for  Sizing  and  Shaking  Table  Testing 


Project  No.:  8939 

Date:  Mar-97 


Purpose:  The  charactrize  the  the  lead  content  and  distribution  in  the  provided  sample. 

Sample:  4  Client  provided  and  identified  "Fort  Polk  Bulk  Soil  Sample" 

(Hazen  Sample  48897) 

Procedure:  The  approximately  145  kg  (dry)sample  was  slurried,  scrubbed  with  a  pneumatic  agitator, 
and  screened  at  10  mesh.  Organic  material  was  skimmed  from  the  surface  of  the 
screened  product  slurries,  and  this  product  was  dried  and  weighed.  The  plus  10  mesh 
frarrinn  was  slurried  and  screened  two' additional  times  to  disaggregate  the  contained 
clay  prior  to  subsequent  processing.  The  clean  plus  10  mesh  fraction  was  dried  and 

to  magnetic  separation  to  remove  ferro-magnetic  material.  The  non-magnetic 
fraction  was  subjected  to  heavy  liquid  separation  at  a  specific  gravity  of  2L96 
generating  float  and  sink  products.  The  ferro-magnetic  and  heavy  liquid  sink  products 
were  each  melted  to  generate  metal  and  slag  products  that  were  sampled  for  total  Pb 
analysis.  The  heavy  liquid  float  fraction  was  crushed  to  minus  3/8-inch  and  sampled 
for  T CLP  Pb  analysis,  and  the  remainder  of  the  sample  was  crushed  to  minus  10-mesh, 
sample  ^  pulped  for  total  Pb  analysis.  The  minus  10  mesh  scrubbed  product  was 
treated  on  a  shaking  table  to  generate  concentrate,  middling  and  tailing  products  that 
were  sampled  for  total  Pb  and  TCLP  pb  analysis  as  indicated  in  the  results.  A  grab 
sample  of  the  process  water  from  the  shaking  table  processing  was  collected  and  also 
submitted  for  Pb  analysis. 


Results: 


Analysis 


Product 

Weight 

(grams) 

Weight 

% 

pb'UU 

% 

TCLP,  Pb 
mg/1 

%  Distribution 

“Pb™" - 

Feed  (analyzed)' 

144700 

Feed  (computed) 

142527 

100.00 

0.432 

100.00 

Organic  material 

79.9 

0.06 

ND 

+10  mesh 

(3183.0) 

(2.23) 

(14.9) 

(77.11) 

Ferro-magnetic  fraction 

(127.6) 

(0.09) 

(20.4) 

(4.22) 

Metal 

39.8 

0.03 

56.0 

3.62 

Slag 

87.8 

0.06 

4.19 

0.60 

Non-magnetic  fraction 

(3055.4) 

(2.14) 

(14.7) 

(72.90) 

Heavy  Liquid  Float 

2194.7 

1.54 

0.073 

6.1 

0.26 

Heavy  Liquid  Sink 

(860.7) 

(0.60) 

(52.0) 

(72.64) 

Metal 

725.0 

0.51 

60.5 

71.24 

Slag 

135.7 

0.10 

6.36 

1.40 

-10  mesh 

(139264) 

(97.71) 

(0.101) 

(22.89) 

Shaking  Table  Concentrate 

(4133.0) 

(2.90) 

(0.502) 

(3.37) 

+35  mesh 

258.6 

0.18 

6.61 

2.78 

-35  mesh 

3874.4 

2.72 

0.094 

0.59 

Shaking  Table  Middling 

(18431) 

(12.93) 

(0.038) 

9.1 

(1.13) 

+14  mesh 

90.6 

0.06 

1.83 

0.27 

-14  mesh 

18340 

12.87 

0.029 

0.86 

Shaking  Table  Tailing 

116700 

81.88 

0.097 

11.9 

18.38 

Process  Water 

<1  mg/1 

ND  Not  Determined 

Note:  When  applicable,  the  Pb  analyses  are  the  average  of  duplicate  analyses.  See  Enclosure  2. 
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ANALYSIS  WORKSHEET 


it 

PRIORITY:  REGULAR 

Calibration: 

Blanks: 

LEAD 

REO.TYPE:  NEW  REQUEST 

i  Ji 

02-20-1997  »  3,305  B410/97 

LAB  GROUP:  AA 

10 

META LZC 

FLAME  AA 

rsj 

o 

c— 

*F0R  SEIOEL 

DIG  T/HCL/HN03/HCL04/HF 

103 

PROJECT  8939 

MTX  3N  HCL  . 

104 

PRICE:  2  8  $  9.00  EA. 

code  12  (3y 

TOTAL  PRICE:  $  18.00 

Special  Instructions:  Please  identify  hazardous  sample  components: 
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Hazen  Research,  tnc. 


PRIORITY:  REGULAR 
REQ.TYPE:  NEW  REQUEST 
LAB  GROUP:  AA 
FLAME  AA 

DIG  T/HCL/HN03/HCL04/HF 


MTX  3N  HCL 


Calibration:  Blanks: 


.  i  DO 


02-20-1997  *  3,303  8409/97 

SOLID 


Special  Instructions: 


Please  identify  hazardous  sample  components: 


AREA  1 


Hazen  Research,  Inc. 


ANALYSIS  WORKSHEET 


PRIORITY:  REGULAR 
REQ.TYPE:  NEW  REQUEST 
LAB  GROUP:  AA 
FLAME  AA 

OIG  T/HCL/HN03/HCL04/HF 


MTX  3N  HCL 
CODE  12 


02-21-1997  tt  3,403  B439/97 

SOLID 

TOR  SEIDEL 
PROJECT  8939 

PRICE:  1  0  $  9.00  EA. 

TOTAL  PRICE:  $  9.00 


Sample 

Description 

2.96  FLOAT 


0  MATX.  EST. 


AA  CALCULATIONS. FACTOR*  1 
3.600  3.6000  0.5087 


3.910  3. 9100 


Special  Instructions: 


Please  identify  hazardous  sample  components: 
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ANALYSIS  WORKSHEET 


PRIORITY:  REGULAR 

REQ.TYPE:  NEW  REQUEST 

Calibration: 

Blanks: 

'  up 

LEAO 

02-20-1997  #  3,311  8414/97 

LAB  GROUP:  AA 

10 

SOLIO 

FLAME  AA 

102 

FOR  SEIDEL 

DIG  T/HCL/HN03/HCL04/HF 

103 

PROJECT  8939 

MTX  3N  HCL  . 

104 

PRICE:  26$  9.00  EA. 

CODE  12  Cjy 

- - - 

TOTAL  PRICE:  $  18.00 

Special  Instructions:  Please  identify  hazardous  sample  components: 
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ANALYSIS  WORKSHEET 


Calibration: 

Blanks : 

LEAD 

PRIORITY:  REGULAR 

REQ.TYPE:  NEW  REQUEST 

LAB  GROUP:  AA 

1  G!) 

02-19-1997  «  3,160  8357/97 

10 

SOLID 

m 

FLAME  AA 

102 

FOR  ANOERSON 

OIG  T/HCL/HN03/HCL04/HF 

.. 

103 

PROJECT  89^9 

MTX  3N  HCL  S~\ 

104 

PRICE:  ^12-  0  $  9.00  EA. 

C006  12  (jh) 

TOTAL  PRICE:  $  108.00 

““ 

■“*  — — — — . 

Sample 


PB  AS 
PB/% 


+14 

T1 

l  16 

;.700  16.7000  0.5217  1.0  100  100  32.0 

+20  \ 

B 

~~2  16^800  10.8000  0.5224  1.0  100  100  20.7 

20X28  1 

a 

"T  2.420  2.4200  0.5352  1.0  100  100  4.52 

Q 

~T  5.410  5.4100  0 . 5430  1.0  ICO  10  .985 

rM 

T  2.870  2.8700  C.5334  1.0  100  10  .532 

man 

m 

1  7.580  7.5800  0.5197  1.0  100  1  |  .146 

65X100  \  l r 

H 

"  2.880  2.8800  0.5343  1.0  100  1  .05^ 

100X150  \ 

[1  3To6o  3.0000  0.5115  1.0  100  1  r.05L 

150X200  ) 

Q 

IT  3.150  3.1500  0.5277  1.0  100  1  .  CSC 

irmH 

n 

17  5.550  5.5500  0.5255  1.0  100  1  .10* 

- « - - 

TTl  MID  +14  ^  y 

a 

17  9.390  9.3900  0.5178  1.0  100  10  1.8! 

TTl  MID  -14  1/ 

E 

12  1.460  1.4600  0.5064  1.0  100  1  .C2< 

a 

2 . 370~  2.3700  0.5933  1.0  100  1000  39. < 

a 

TP  10.900  10.9000  0.5216  1.0  100  100  20.' 

a 

7C  2.530  2.5300  0.5600  1.0  I60  100  4^5: 

a 

1 T  9.620  9.6200  6.5200  l.C  100  1C  1.8! 

■ 

wa 

~  2.170  2.1700  0.1866  1.0  100  10  1.1 

-l— « 01 , 

uu 

m 

V 

■■  ■■  ■ 

— 1_  1  . 

iO 

*  -  -  ?  c  ^ 

-rn'r-* 

_ 
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Special  Instructions: 


Please  identi 


C-42 


.-iuous  sample  components: 


AREA  1 


Hazen  Research,  Inc. 


ANALYSIS  WORKSHEET 


PRIORITY:  REGULAR 
REQ.TYPE:  NEW  REQUEST 
LAS  GROUP:  AA 
FLAME  AA 

DIG  T/HCL/HN03/HCL04/HF 
MTX  3N  HCL  . 

COOE  12  ( 


LEAO 

02-13-1997  ft  2,734  B269/97 

LIQUID 

£0R  SEIOEL 

PROJECT  8939 

PRICE:  1  0  $  9.00  EA. 

TOTAL  PRICE:  $  9.00 


Sample 

Description 

TT-l  DECANT 


I  HATX. 


idem.  AA  CALCULATIONS. FACTOR=  1 
i  0.070  0.070  1.0000 


0.070 

0.070 

1.0000 

1.0 

0.070 

0.070 

1.0000 

1.0 

10.000  10.000 

1.0000 

1.0 

PB  AS 
PB,G/L 

» 

10  <.0011 
10  <.001  1 
100  1.00 


BLANK  RDGS:  0/0/0/0/0/ 


AREA  2 


Hazen  Research,  Inc. 


ANALYSIS  WORKSHEET 


PRIORITY  8  REGULAR 
REQ.TYPE:  NEW  REQUEST 
LAB  GROUP:  SOS 


TCLP  EXT.  U/Pb  ONLY 
02-21-1997  tt  3,429  B4S0/97 

SOLID 

'FOR  SEIDEL 
PROJECT  8939 

PRICE:  3  6$  133*80 -EA. 
TOTAL  PRICE:  $  646 r60 


Sample 

Description 


TT-l  NID 


TT— 1  TAIL 


2.96  FLOAT 


#  MATX. 


IDEN. 


Factor: _ 

UT.  ALIO.  OIL.l  OIL. 2 


Result 


Special  Instructions: 


Please  identify  hazardous  sample  components: 


Hazen  Research,  Inc. 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfteld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOXICITY  CHARACTERISTIC  LEACHING  PROCEDURE  CTCLP) 
SUMMARY  REPORT 


CBem  Sample# 
Lab  Sample# 
Spiked  Sample  # 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

B450-1 

01A 

01A 

Not  Specified 

2/24/97 

3/3-5/97 

3/5/97 

Client 

Lab  Work  Order 
Method 

Matrix 

:  Hazan  Research,  Inc. 
:  97*0588 
:  40  CFR  261 .24 
:  SoBd 

Bement 

* 

Spike 

Recovery 

% 

As  Analysed 

Value** 

mg/L 

Regulatory 
Levels**  • 
mg/L 

Lead 

22  (1) 

9.1 

6.0 

(1)  Poor  spike  recovery  due  to  large  sample  concentration. 

Note:  Results  are  reported  on  the  leachate  from  the  TCLP  extraction. 

*  •  Spikes  ere  performed  once  for  each  similar  matrix  (water,  soil,  etc.)  and  extraction  set. 

-  Not  corrected  for  Spike  Recovery  per  Federal  Register,  Vd.  57,  No.  227,  Nov.  24, 1892. 
Method  blank  values  have  not  been  subtracted. 

•••  -  40  CFR  261.24  (7*1-84  Edition),  Table  1 -Maximum  Concentration  of  Contaminant*  for 
the  Toxicity  Characteristics. 


Analyst  Approved 


3034256854  PAGE. 001 


MAR  7  *97  11:52 
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EUERGREEN  ANALYTICAL  INC. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)425-6021 


TOXICITY  CHARACTERISTIC  LEACHING  PROCEDURE  (TCLP) 
SUMMARY  REPORT 


CSent  Sample#  :  B450-2 
Lab  Sample  #  :  02A 

Spiked  Sample  #  :  01A 
Date  Sampled  ;  Not  Specified 
Data  Received  :  2/24/97 
Data  Prepared  :  3/3-5/97 
Date  Analyzed  .  :  3/5/97 

Spike 

Bemem  Recovery 

% 

Lead  22  (1) 


Client  t  Hazan  Research,  Inc. 

Lab  Work  Order  :  97-0588  . 

Method  :  40  CFR  261.24 

Matrix  :  Solid 


Aa  Analyzed  Regulatory 

Value**  Levala*** 

mg/L  mg/L 

11.9  6.0 


(I)  Poor  spike  recovery  due  to  large  sample  concentration. 

Note:  Results  are  reported  on  the  leachate  from  the  TCLP  extraction. 

'  •  m  Spikes  are  performed  once  for  each  similar  matrix  (ureter,  soil,  etc.)  end  extraction  ML 
*•  ■  Not  corrected  for  Spike  Recovery  per  Federal  Register,  Vd.  57,  No.  227,  Nov.  24,  1992. 
Method  blank  values  have  not  been  subtracted. 

.'40  CFR  261:24  (7-1-94  Edition),  Table  1 -Maximum  Concentration  of  Contaminant*  for 

the  Toxicity  Characteristics. 


Analyst 


Approved 


MAR  7  *97  It: 53 
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EVERGREEN  ANALYTICAL*  INC. 

4036  Youngfield  St  Wheat  Ridge,  CO  80033 
(303)  425-6021 

.  •  «  • 

TOXICITY  CHARACTERISTIC  LEACHING  PROCEDURE  (TCLP) 
SUMMARY  REPORT 


Client  Semple  # . 

B450-3 

Lab  Sample  #  . 

03A 

:  Hazan  Research,  Inc. 

Spiked  Sample  # 

01 A 

Cfient 

Data  Sampled 

Not  Specified 

Lab  Work  Order 

;  97-0688 

Date  Received 

2/24/97 

Method 

:  40  CFR  261 .24 

Date  Prepared' 

3/3-6/97 

Matrix 

:  Solid 

Data  Analyzed  . 

3/5/97 

Spite 

As  Analyzed 

Ragutetory 

Bement 

Recovery 

Value" 

Levels"* 

*  .  I  ;  •  *.• 

% 

mg/L 

mg/L 

Lead 

22  (1) 

6.1 

5.0 

(1)  Poor  spike  recovery  due  to  large  sample  concentration. 

Note:  'Results 'are  repotted  on  the  leachate  from  the  TCLP  extraction. 

*  «  Spikes  are  performed  once  for  each  simlar  matrix  (water,  soil,  ate.)  and  extraction  set 
"  ■  Not  corrected  for  Spike  Recovery  per  Federal  Register,  VoL  57,  No.  227,  Nov.  24, 1 992. 

Method  blank  values  have  not  been  subtracted. 

-  40  CFR  261.24  (7-1-94  Edition),  Table  1 -Maximum  Concentration  of  Contaminants  for 
the  Toxicity  Characteristics. 

*  *  *  :•.  4.i  •  #  £•  •  * '  * 

Approved 

TOTAL  P.03 

MAR  7  ’97  11:54  C-47  3034256054  PAGE. 003 
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CHARACTERIZATION  OF  FORT  POLK  BERM  SOIL 
FROM  RAW  SOIL  STOCKPILE 
NOVEMBER  14, 1996 
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DLZ 

Laboratories, 

Inc. 


ENVIRONMENTAL  TESTING  •  COMPLIANCE  ANALYSES 
INDUSTRIAL  HYGIENE 


Page  1 

MR.  JERRY  TOMPKINS  Lab  Number;  SL13287-1 

BATTELLE  MEMORIAL  INSTITUTE  -  Report  Date:  12/19/96 

505  KING  AVENUE  DLZ  Project  Number:  9582-62 

COLUMBUS,  OHIO  43201 

Job  Name:  FORT  POLK  G337318 


SAMPLE  DESCRIPTION  MATRIX  SAMPLED  BY  SAMPLED  DATE/TIME  RECEIVED 

B-NV14-U-1X  Solid  CLIENT  14  NOV  96/10:00  18  NOV  96 


CONSTITUENT 

RESULT 

UNITS 

METHOD 

ANALYZED 

BY 

Cation-Exchange 

580 

0.5 

eg/100g 

9081 

12-17-96 

BDY 

Percent  Solids 

92 

Percent 

25406 

12-03-96 

BTL 

Total  Organic  Carbon 

3260 

50 

mg/Kg 

9060 

12-03-96 

SUB 

*  Practical  Quantitation  Limit 


WWW* 

/IIHk 


ACCREDITED 

LABORATORY 
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ENVIRONMENTAL  TESTING  •  COMPLIANCE  ANALYSES 
INDUSTRIAL  HYGIENE 


Page  2 

MR.  JERRY  TOMPKINS  Lab  Number:  SL13287-2 

BATTELLE  MBMQgTAI.  INSTITUTE  "  Report  Date:  12/19/96 

505  KING  AVENUE  Project  Number:  9582-62 

COLUMBUS,  OHIO  43201 

Job  Name:  FORT  POLK  G337318 


SAMPLE  DESCRIPTION  MATRIX  SAMPLED  BY  SAMPLED  DATE/TIME  RECEIVED 


B-NV14-U-2X 

14 

NOV  96/10:00  18  NOV  96 

CONSTITUENT 

RESULT 

UNITS 

METHOD 

ANALYZED  BY 

Cation - Exchange 

0.5 

eg/10 Og 

9081 

12-17-96  BDY 

Percent  Solids 

92 

Percent 

25406 

12-03-96  BTL 

Total  Organic  Carbon 

2530 

50 

mg/Kg 

9060 

12-03-96  SUB 

*  Practical  Quantitation  Limit 
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ENVIRONMENTAL  TESTING  •  COMPLIANCE  ANALYSES 
INDUSTRIAL  HYGIENE 


MR.  JERRY  TOMPKINS 
BATTELLB  MEMORIAL  INSTITUTE 
505  KING  AVENUE 
COLUMBUS,  OHIO  43201 

Job  Name:  FORT  POLK  G337318 


Page  3 

Lab  Number:  SL13287-3 
Report -Sate:  12/19/96 

DLZ  Project  Number:  9582-62 


SAMPLE  DESCRIPTION  MATRIX  SAMPLED  BY 


SAMPLED  DATE/TIME  RECEIVED 


B-NV14-U-3X 

Solid  CLIENT 

14 

NOV  96/10:00  18  NOV  96 

CONSTITUENT 

RESULT 

*PQL 

UNITS 

METHOD 

ANALYZED  BY 

Cation-Exchange 

7600 

0.5 

eq/lOOg 

9081 

12-17-96  BDY 

Percent  Solids 

92 

Percent 

2540G 

12-03-96  BTL 

Total  Organic  Carbon 

1920 

50 

mg/Xg 

9060 

12-03-96  SUB 

*  Practical  Quantitation  Limit 


051 


DLZ 

Laboratories, 

Inc. 


ENVIRONMENTAL  TESTING  •  COMPLIANCE  ANALYSES 
INDUSTRIAL  HYGIENE 


Page  4 

MR,  jerry  TOMPKINS  Lab  Number:  SL13287 

BATTELLE  MEMORIAL  INSTITUTE  *  Report  Date:  12/19/96 

505  KING  AVENUE  DLZ  Project  Number:  9582-62 

COLUMBUS,  OHIO  43201 

Job  Name:  FORT  POLK  G337318 


I  certify  that  the  data  presented  as  part  of  this  report  meets  the 

minimum  quality  assurance  standards  specified  in  the  referenced 

analytical  method (s)  .  Based  on  my  review  of  the  data,  I  believe 

that  the  submitted  information  is  true,  accurate,  complete  and 

meets  the  minimum  standards  specified  in  40  CFR  136,  40  CFR  763, 

and/or  SW-846.  Any  exceptions  encountered  in  the  analysis  of  samples 

■contained  within  this  report  have  been  noted  and  an  assessment  of  the  quality 

of  the  data  is  presented.  I  am  aware  that  there  are  significant  penalties 

for  submitting  with  knowledge,  false  information,  including  the  possibility 

of  fines  and/or  imprisonment . 


DLZ  Laboratories ,  Inc . 


Quality  Control ^manager 
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PERCENT  FINER 


(no  specification  provided) 

Sample  No.:  B*N  V 1 4-U-4X  Source  of  Sample: 

Location: 

1 

Date:  11/22/96 
ElevJDepth: 

DODSON-STILSON,  INC. 

Client:  Battelle 

Project:  Fort  Polk 

Project  No:  962 1  -3 1 50-00 

053 


PERCENT  FINER 


PARTICLE  SIZE  DISTRIBUTION  TEST  REPORT 


£  £  j  I  j  5  S  S  a  g  S  S  f  1 


!  :  M 


%  +  3" 

1  %  GRAVEL 

CRS. 

Fir 

JE 

0.0 

0.0 

i. 

3 

10  1 

GRAIN  SIZE  -  mm 


%  SAND 


MEDIUM 


1.9 


0.01 


%  FINES 


Silty  sand 

Soil  Description 

PL* 

Atterbera  Limits 
LL*  np 

PI*  np 

D85=  0.263 
D30*  0.0564 
Cu=  69.53 

Coefficients 

Deo=  0.142 

D15*  0.0099 

Cc=  10.92 

D50=  0.112 

Dio*  0-0020 

USCS*  SM 

Classification 

AASHTO* 

A-4(0) 

Remarks 

Moisture  Content:  9.1% 

(no  specification  provided) 

Sample  No.:  B-NV14-U-5X  Source  of  Sample: 
Location: 


Date:  11/22/96 
ElevJDepth: 


DODSON-STILSON,  INC. 


Client:  Battelle 
Project:  Fort  Polk 


Project  No: 


9621-3150-00 
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N  TEST  REPORT 


mi 

m\ 

n 

mi 

nm 

ira 

iiii 

III! 

Ml 

III! 

I1HI 

1111 

jllll 

IIII 

lllllll 

mm 

iiiifi'i 

mini 

%  GRAVEL 


CRS.  FINE 


0.0  0.7 


GRAIN  SIZE -mm 


%  SAND 


MEDIUM 


2 


%  FINES 


SILT  CLAY 


25.0  8.2 


Silty  sand 

Soil  DescriDtion 

PL* 

Atterbera  Limits 
LL*  NP 

& 

II 

Q. 

D85=  0.266 
D30*  0.0653 
Cu*  31.70 

Coefficients 

D60®  0.149 

D15*  0.0118 

Cc=  6.06 

D50=  0.119 

D10*  0.0047 

USCS*  SM 

Classification 

AASHTO* 

A-2-4(0) 

Remarks 

Moisture  Content:  8.9% 

(no  specification  provided) 

Sample  No.:  B-NV14-U-6X 
Location: 

Source  of  Sample: 

Date:  11/22/96 
ElevJDepth: 

DODSON-STILSON, 

INC. 

Client:  Battelle 

Project:  Fort  Polk 

Project  No:  9621-3150-00 
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■HEU1AX  Laboratories,  Inc.  _ 

ilytical  and  Environmental  Chemists  (702)  355-0202 

A  Lab  ID  #NV004  Fax  (702)  355-0817 

LABORATORY  REPORT 


:port  To:  Alpha  Analytical,  Inc. 

255  Glendale  Avenue,  Suite  21 
Sparks,  NV  89431 


lephone:  355-1044 


ork  Authorized  By: 
ite  Sampled: 
imber  of  Samples: 
urce: 

temax  Control  No. 
)tes: 


Randy  Gardner 

02/20/97 

2 

See  Below 
97-0872  &  0873 


Lab  Report  No.:  16693 

Account  No.:  ALPHA 

m 


Fax:  355-0406 


Date  Submitted: 
Sampled  By: 
Your  Reference: 


02/25/97 

Client 

BMI022597 


•Parameter;;  . 

?  Results  :  | 

^^.BNV'30-T^y 

|fe!|SBN^2ll^B$l| 

Cal  WET  Metals: 

Antimony,  mg/L 

2.1 

5.1 

Copper,  mg/L 

3.1 

2  5 

Lead,  mg/L 

19 

9.4 

Zinc,  mg/L 

<1 

<1 

•marks: 


lalysis  By:  Faulstich 
>proved  By: 


- 
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Date:  02/28/97 
Date:  02/28/97 
Page  1  of  1 


992  Spice  Islands  Drive,  Sparks,  Nevada  89431  •  P.O.  Box  21122,  Reno,  Nevada  89515 


APPENDIX  D 
Bench-Scale  Tests 


Acetic  Acid  Bench-Scale  Tests 

ContraCon  Northwest  conducted  a  series  of  three  bench-scale  test  programs  over  the  period  June 
23  through  August  7, 1996.  The  first  two  test  programs  produced  erratic  results  due  to  problems 
with  laboratory  technique  for  removal  of  the  particulate  lead,  but  the  third  program  indicated  a 
reduction  in  total  lead  concentration  to  410  mg/kg  overall  with  a  TCLP  lead  concentration  of 
12  mg/L.  The  basic  bench-scale  program  was  developed  to  simulate  the  performance  of  the  full- 
scale  system  as  shown  in  Table  D-l. 

Table  D-l.  Comparison  of  Bench-Scale  and  Full-Scale  Process  Steps 
for  Vendor  1  (Acetic  Acid  Process) 


Bench-Scale  Procedure 

Related  Full-Scale  Function 

Attrition  scrubbing  (hand-held  power  mixer) 

Attrition  scrubbing  (blade  mill) 

Physical  separation  (wet  screening) 

Physical  separation 

(vibrating  sieve,  blade  mill,  hydrocyclones,  sandscrew) 

Removal  of  particulate  lead  (panning) 

Removal  of  particulate  lead  (jigs) 

Acid  leaching  and  attrition  scrubbing  of  sands 
(beakers) 

Acid  leaching  and  attrition  scrubbing  of  sands 
(blade  mill,  sand  screw) 

Acid  leaching  of  fines  (beakers) 

Acid  leaching  of  fines  (leaching  tanks) 

Flocculation  of  suspended  particles  (beaker) 

Flocculation  of  suspended  particles 
(leaching  tanks) 

Dewatering  of  fines  (centrifuge) 

Dewatering  of  fines  (vacuum  belt  filter) 

Precipitation  of  lead  (beaker) 

Precipitation  of  lead  (precipitation  tank) 

Approximately  10  gal  of  soil  was  provided  by  BDM  to  ContraCon  Northwest  for  the  bench-scale 
tests.  Table  D-2  presents  the  distribution  of  lead,  copper,  zinc,  and  antimony  in  various  size 
fractions  as  obtained  by  wet  sieving. 

For  each  of  the  test  programs,  a  2,000-  to  5,000-g  sample  was  placed  in  a  5-gal  container  to 
which  was  added  4  to  6  L  of  acetic  acid  solution  at  pH  3.5.  The  mixture  was  mechanically 
agitated  in  the  container  for  about  40  minutes.  After  this  “attrition  scrubbing”  was  completed, 
the  acid  solution  was  decanted  and  the  soil  wet  screened  through  a  sieve  stack  (1/2-inch,  3/8- 
inch,  14-inch,  20-mesh,  100-mesh,  and  200-mesh)  using  fresh  acetic  acid  solution  at  pH  3.5.  The 
soil  fractions  were  then  panned  to  remove  particulate  lead. 


D-l 


Table  D-2.  Metal  Distribution  by  Size  Fraction 


Sieve 

Weight 

% 

Notes 

mm 

173.5 

H 

3560 

582 

71.3 

10 

Metal  fragments 
removed 

20  mesh 

117.8 

2.3 

102,000 

1890 

■■ 

100  mesh 

3211 

63.7 

1250 

111 

72.7 

37 

-100  mesh 

1546 

30.6 

2460 

303 

198 

62 

Total 

5049  1 

100 

-- 

— 

— 

... 

The  acetic  acid  solution  remaining  at  this  point  contains  the  fine  fraction  of  the  sample.  The  pH 
was  reduced  to  2.5  by  adding  concentrated  acetic  acid,  flocculant  was  then  mixed  in,  and  the 
solution  was  placed  in  a  beaker  and  stirred  slowly  for  70  minutes  with  a  magnetic  stirrer  to  allow 
the  solids  to  leach  and  settle.  The  leach  solution  was  decanted,  and  the  process  repeated  two 
more  times.  The  solids  were  then  dewatered  in  a  centrifuge.  The  centrifuged  solids  (fines)  were 
recombined  with  the  coarser  fractions  from  the  panning  operation.  The  leachate  from  the  three 
leaching  operations  was  collected  and  treated  with  one  or  more  proprietary  precipitants  and 
flocculants  to  remove  the  dissolved  lead. 

The  treated  soil  fraction  larger  than  100  mesh  had  a  total  lead  concentration  of  300  mg/kg  and  a 
TCLP  lead  concentration  of  1 1  mg/L.  The  fraction  smaller  than  100  mesh  had  a  total  lead 
concentration  of 790  mg/kg  and  a  TCLP  lead  concentration  of  9.2  mg/L.  The  recombined  soils 
had  a  concentration  of  410  mg/kg  and  a  TCLP  lead  concentration  of  12  mg/L. 

The  unit  process  removal  efficiencies  were  as  follows: 

□  The  attrition  scrubbing  and  screening  removed  87%  of  the  lead 

G  The  gravity  separation  process  reduced  lead  contamination  by  over  76%  (not  including 
removal  of  the  organic  materials) 

□  The  acid  leaching  process  reduced  the  lead  concentration  in  the  fines  by  67%. 

The  overall  removal  efficiency  was  calculated  to  be  98%.  The  most  critical  factor  in  achieving 
the  desired  removal  efficiency  was  the  physical  removal  of  particulate  lead. 

The  following  were  missing  from  these  bench-scale  tests: 

□  Tests  to  optimize  lead  recovery  from  the  leachate  under  the  low  pH  conditions  maintained 
during  the  demonstration 

□  Tests  for  determining  the  type  and  size  of  equipment  required  for  solid-liquid  separation 
operations 
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Hydrochloric  Acid  Bench-Scale  Tests 

BESCORP  conducted  bench-scale  tests  as  first  recorded  in  a  draft  report  on  July  23, 1996.  The 
tests  indicated  that  a  reduction  in  total  lead  concentration  to  240  mg/kg  overall  with  a  TCLP  lead 
concentration  of  4.2  mg/L  were  possible.  The  basic  bench-scale  program  was  developed  to 
simulate  the  performance  of  the  full-scale  system  as  shown  in  Table  D-3. 

Table  D-3.  Comparison  of  Bench-Scale  and  Full-Scale  Process  Steps 
for  Vendor  2  (Hydrochloric  Acid  Process) 


Bench-Scale  Procedure 

Related  Full-Scale  Function 

!  Physical  separation  (wet  screening) 

Physical  separation  (sandscrew) 

Removal  of  particulate  lead  (panning) 

Removal  of  particulate  lead  (jigs) 

Acid  leaching  and  attrition  scrubbing  of  sands 
(beakers) 

Acid  leaching  and  attrition  scrubbing  of  sands 

(log  washer,  sandscrews)  e 

Acid  leaching  fines  (beakers) 

Acid  leaching  of  fines  (clarifiers) 

Precipitation  of  lead  and  flocculation 
of  suspended  particles  (beakers) 

Precipitation  of  lead  and 
flocculation  of  suspended  particles  (thickener) 

Dewatering  of  precipitate 
(gravity  and  filter  tests) 

Dewatering  of  precipitate 
(thickener  and  filter  press) 

The  particle-size  distribution  of  the  Fort  Polk  samples  received  from  BDM  was  determined  by 
wet  sieving  the  samples.  For  the  10-gallon  composite  of  Berm  2  and  Berm  3  soils,  4-,  20-,  60-, 
140-,  and  200-mesh  sieves  were  used.  The  occurrence  of  particulate  lead  in  each  size  fraction 
was  then  determined. 

Density  separation  techniques  were  evaluated  for  the  gravel,  sands,  and  fines  soil  fractions. 
Water-pulse  jigging  was  employed  for  the  gravel  fraction  (+4  mesh),  and  gold  panning  was 
employed  for  both  the  sands  fraction  (4  x  200  mesh)  and  the  fines  fraction  (-200  mesh). 

The  acid  leaching  studies  were  tailored  to  the  parameters  imposed  by  the  field  treatment 
equipment.  The  sands  and  fines  were  treated  separately.  Leachant  pH  and  contact  time  were 
varied  to  optimize  lead  removal  from  the  sands.  Leachant  pH  and  leachant  to  soil  mass  ratios 
were  varied  to  optimize  lead  removal  from  the  fines  with  the  fewest  number  of  leachant  contacts. 
Testing  was  done  at  beaker-level  followed  by  larger  kilogram-sized  samples. 

Precipitation  studies  eventually  focused  on  hydroxide  since  the  lead  sulfide  floe  was  too  shear 
sensitive  for  field  application.  The  pH  coagulant  dosages  were  optimized  to  improve  the  settling 
and  handling  characteristics  of  the  hydroxide  floe  particles.  Floe  settling  tests  were  then 
performed  to  size  the  precipitation  unit.  Finally,  solid-liquid  separation  tests  were  performed  to 
select  filter  media  and  size  the  field  unit. 
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Table  D-4  presents  the  characterization  data  for  the  various  size  fractions. 

Table  D-4.  Feed  Soil  Metals  by  Size  Fraction 


+ 4  Mesh  Fraction 
(Gravel) 

Pb/Cu  (mg/kg) 

4  x  200  Mesh  Fraction 
(Sands) 

Pb/Cu  (mg/kg) 

-200  Mesh  Fraction 
(Fines) 

Pb/Cu  (mg/kg) 

623/80 

720/182 

1788/233 

50000/150 

740/377 

1747/77  | 

4000/330 

742/220 

1770/120 

Averages 

734/259 

1768/143  I 

The  gravel  fraction  was  not  averaged  because  of  the  extreme  variations  between  samples 
resulting  from  large  metal  fragments  present  in  the  matrix.  The  metals  content  of  this  fraction 
was  observed  to  be  as  high  as  92%. 

The  results  of  density  treatment  of  the  sands  are  presented  in  Table  D-5. 

Table  D-5.  Density  Treatment  of  the  Sands  Fraction 


Pb  After  Treatment 
(mg/kg) 

Percent  Pb  Removed 

(%) 

734 

544 

26 

648 

12 

494  ! 

33 

590 

20  | 

— 

Avg.  =  23  I 

Leaching  tests  were  performed  separatedly  on  the  sands  and  fines.  One  finding  was  that  the 
sands  fraction  contains  a  higher  percentage  of  the  TCLP-failing  lead.  Consequently,  leaching  the 
lead  from  the  sands  fraction  was  essential  to  ensure  passage  of  the  TCLP.  The  bench-scale 
studies  indicated  that  leaching  the  sands  at  pH  1.5  for  twenty  minutes  reduced  the  lead 
concentrations  from  approximately  500  mg/kg  to  about  230  mg/kg.  Multiple  leaching  of  the 
fines  resulted  in  a  reduction  of  lead  concentration  from  an  initial  value  of  2,800  mg/kg  to  about 
440  mg/kg.  Table  D-6  presents  the  bench-scale  data  for  multiple  contacts  of  the  fines  with  pH 
1.5  leachant  and  the  associated  components  for  the  field-scale  process. 


Table  D-6  Modeled  Bench-Scale  Treatment  of  Soil  Fines 


Process  Unit 
Modeled 

Contact  Ratio 
Leachant:Solid 

iHESSU 

Fines  Lead 
(mg/kg) 

Removal 

(%) 

Log  Washer, 
Sandscrew  #1,  Jig, 
Clarifier  #1 

12:1 

199 

840 

70 

Clarifier  #2 

4:1 

84 

476 

13 

Centrifuge  Dilution 

4:1 

33 

340 

5 

As  shown  in  Table  D-6,  up  to  88%  of  the  lead  in  the  fines  fraction  was  amenable  to  leaching  with 
the  componentry  indicated.  The  treated  sands  fraction  had  total  and  TCLP  lead  concentrations  of 
238  mgAeg  and  6.4  mg/L,  respectively.  The  treated  fines  fraction  had  total  and  TCLP  lead 
concentrations  of  441mg/kg  and  3.04  mg/L,  respectively.  The  recombined  treated  soil  contained 
total  and  TCLP  lead  concentrations  of  245  mg/kg  and  4.24  mg/L,  respectively,  indicating  that  the 
treatment  objectives  could  be  met. 
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APPENDIX  E 

Comparison  of  Alternative  Technologies 

This  appendix  presents  alternative  technologies  in  addition  to  the  physical  separation  and  acid 
leaching  technologies  demonstrated  at  Fort  Polk  and  the  alternative  technologies  mentioned  in 
Section  8.0.  The  comparison  follows  the  same  two-stage  screening  approach  applied  in  Section 
8.0.  A  variety  of  reference  documents  are  available  if  more  detailed  technology  performance  and 
selection  data  are  required  (Conner,  1990;  U.S.  EPA,  1992,  EPA/540/2-9 1/014;  U.S.  EPA,  1992, 
EPA/540/S-92/011;  U.S.  EPA,  1995,  EPA/540/R-95/512) 

E.1  Technology  Review  and  Prescreening 

This  section  provides  overviews  of  a  broad  range  of  technologies  that  can  be  applied  to  remediate 
metal  contamination  in  small-arms  range  soils. 

E.1.1  On-Site  Asphalt  Encapsulation 

Contaminated  small-arms  range  soils  can  be  used  as  part  of  the  fme  aggregate  in  asphaltic 
concrete.  The  recycling  of  wastes  as  aggregate  in  asphaltic  concrete  is  not  a  particularly  new 
concept.  A  wide  variety  of  industrial  solid  wastes  have  been  successfully  substituted  for  some 
portion  of  asphalt  graded  aggregate  without  adverse  effects  on  product  quality.  Using  oil 
contaminated  soil  as  asphalt  aggregate  in  construction  projects  has  been  practiced  for  many  years 
(U.S.  EPA,  1992,  EPA/600/R-92/096).  Recycling  of  RCRA  hazardous  waste  as  asphalt 
aggregate  will  encounter  greater  regulatory  hurdles. 

The  recycling  technology  involves  substituting  the  waste  for  a  portion  of  the  fine-size  aggregate 
in  asphaltic  concrete.  Typically,  asphaltic  concrete  consists  of  4.5  to  8%  bitumen  mixed  with 
graded  aggregate.  The  aggregate  is  made  by  mixing  rock  and  sand  to  give  particles  ranging  from 
fine  sand  to  2-  to  1-in.  (13  mm  to  25  mm)  gravel.  Depending  on  the  mix  design  and  the  ultimate 
strength  requirements  of  the  product,  the  fine-size  particle  fraction  may  comprise  35  to  45%  of 
the  asphaltic  concrete.  As  long  as  the  metal  concentrations  in  the  waste  are  low,  the  metal 
concentrations  in  the  asphaltic  concrete  product  will  be  low,  and  any  metals  present  will  be 
physically  and  chemically  immobilized  in  the  bitumen  binder. 

The  asphalt  recycling  approach  is  viable  for  only  certain  types  of  aggregates.  The  aggregate  must 
comply  with  both  performance  and  environmental  standards  such  as  durability,  stability, 
chemical  resistance,  biological  resistance,  permeability,  and  leachability  (Testa  and  Patton, 

1994).  A  sharp,  angular  particle  shape  is  preferred  for  asphaltic  concrete  aggregate.  The 
principal  limitations  pertain  to  risk,  regulatory  considerations,  or  technical  considerations 
pertaining  to  the  integrity  of  the  asphaltic  concrete  product. 

Some  asphalt  paving  companies  accept  nonhazardous  waste  that  is  delivered  to  their  plant  and 
that  has  desirable  properties  without  charging  a  tolling  fee.  These  direct  aggregate  replacement 
wastes  can  be  recycled  for  the  cost  of  excavation,  screening,  and  hauling.  Small-arms  range  soils 
would  typically  exhibit  a  hazardous  waste  characteristic  and  would  not  be  accepted  for  general 
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use  asphalt.  There  have  been  cases  of  lead  contaminated  soils  being  used  in  asphalt  paving 
placed  at  the  cleanup  site,  but  significant  risk  assessment  analysis  and  regulatory  interaction  is 
required. 

£.1.2  In  Situ  Electrokinetic  Treatment 

Electrokinetic  technology  removes  metals  from  soil  and  groundwater  by  applying  an  electric  field 
in  the  subsurface  to  induce  movement  of  ions,  particulates,  and  water  through  the  soil.  The 
electrokinetic  phenomenon  occurs  when  liquid  migrates  through  a  Charged  porous  medium, 
typically  clay,  sand,  or  other  mineral  particulate  that  normally  has  a  negative  surface  charge. 

The  electrical  field  is  applied  through  anodes  and  cathodes  placed  in  the  soil.  Most  metals  form 
positively  charged  ions  that  migrate  toward  the  negatively  charged  electrode.  Metal  anions  such 
as  chromates  migrate  to  the  positively  charged  electrode,  and  concentration  gradients  in  the  soil 
solution  are  established  between  the  cathode  and  anode.  The  imposed  electrical  field  drives 
diffusion  of  metal  ions  from  areas  of  low  concentration  to  areas  of  high  concentration.  The 
viscous  drag  due  to  movement  of  the  cations  also  induces  a  net  flow  of  water  to  the  cathode 
(Marks  et  al.,  1992). 

0 

The  spacing  of  wells  containing  the  cathode  and  anode  depends  on  site-specific  factors.  The 
cathode  and  the  anode  housings  can  be  provided  with  separate  circulation  systems  filled  with 
different  chemical  solutions  to  maximize  recovery  of  metals.  The  contaminants  are  captured  in 
these  solutions  and  brought  to  the  surface  for  treatment  in  a  purification  system. 

Electrokinetic  treatment  concentrates  metals  at  the  cathode  to  allow  recovery  of  contaminants 
from  the  in  situ  material.  Typically  the  solution  will  require  subsequent  treatment  for  metals 
removal  prior  to  reinjection  or  discharge.  A  variety  of  water  treatment  techniques  can  be  applied 
to  remove  the  recovered  metals  and  render  the  extraction  fluid  suitable  for  reuse. 

Electrokinetic  separation  may  be  applied  to  enhance  phase  separation,  concentrate  ionic  species, 
or  both.  Chemical  species  that  form  ions  in  solution  that  can  migrate  under  the  influence  of  the 
electrical  field  can  be  effectively  concentrated.  Mobility  of  fluids  is  also  enhanced  by  the 
electroosmosis,  so  the  electrokinetic  method  can  be  applied  to  improve  dewatering  of  a  material. 

Electrokinetic  treatment  is  most  applicable  to  saturated  soil  with  nearly  static  groundwater  flow 
and  moderate  to  low  permeability.  A  low  groundwater  flow  rate  is  required  so  that  ionic 
diffusion  rather  than  advective  flow  is  the  main  transport  mechanism.  Water  is  required  to 
provide  a  polar  medium  for  ion  flow.  Electrokinetic  treatment  is  less  dependent  on  high  soil 
permeability  than  are  the  in  situ  metals  extraction  technologies  such  as  soil  flushing.  The 
electrokinetic  separation  occurs  due  to  ionic  migration  rather  than  bulk  fluid  flow.  Fine-grained 
clay  soils  are  reported  to  be  an  ideal  medium  for  electrokinetic  treatment  (U.S.  EPA,  1992, 
EPA/540/R-92/077).  As  a  result,  electrokinetic  separation  could  be  applied  in  soils  where  soil 
flushing  flow  rates  are  too  low  to  be  practical. 


E-2 


Electrochemical  reactions  at  the  electrodes  are  unavoidable  side  effects  of  electrokinetic 
separation  techniques.  The  most  likely  reaction  is  electrolysis  of  the  water.  The  reaction  at  the 
cathode  is  production  of  hydrogen  gas  and  hydroxide  ions.  The  hydrogen  gas  escapes,  causing 
the  pH  to  rise.  Increases  of  pH  to  above  13  have  been  reported  in  the  vicinity  of  the  cathode 
(U.S.  EPA,  1990,  EPA/540/2-90/002).  Similarly,  evolution  of  oxygen  and  production  of 
hydrogen  ions  occurs  at  the  anode,  causing  acidification  of  the  anode  area.  During  operation  of 
electrokinetic  treatment,  the  acid  front  migrates  away  from  the  anode.  Generation  of  acid  is 
reported  to  be  a  major  contributor  to  dissolution  and  mobilization  of  metal  contaminants 
(Probstein  and  Hicks,  1993). 

Other  electrochemical  reactions  may  also  occur.  Chloride  ions,  which  are  often  present  in  natural 
waters,  may  be  reduced  to  form  chlorine  gas.  Chemical  and  electrochemical  processes  may  result 
in  precipitation  of  solid  materials,  such  as  iron  or  chromium  hydroxides,  that  plug  pores  in  the 
formation  and  reduce  permeability  to  unacceptable  levels  (U.S.  EPA,  1991,  EP A/540/2-9 1/009). 

E.13  In  Situ  Solidification/Stabilization  (S/S) 

In  situ  S/S  treatment  eliminates  the  labor  and  energy  expenses  that  are  involved  in  soil 
excavation,  transport,  and  replacement  or  disposal  of  the  treated  soils.  Another  practical 
advantage  is  the  capability  of  working  at  space-constrained  sites,  such  as  around  or  between 
buildings,  tanks,  and  other  obstructions.  However,  a  significant  challenge  in  applying  S/S  in  situ 
for  contaminated  soils  is  the  achievement  of  complete  and  uniform  mixing  of  the  binder  with  the 
contaminated  matrix  (U.S.  EPA,  1990,  EPA/540/2-90/002).  Other  disadvantages  of  in  situ 
methods  are  that  they  are  unworkable  in  the  presence  of  bedrock  or  boulders,  or  are  impeded  in 
the  presence  of  clays,  oily  sands,  and  cohesive  soils.  Low  production  rates  under  these 
circumstances  may  require  ex  situ  treatment.  The  three  basic  approaches  for  mixing  the  binder 
with  the  matrix  are: 

□  In-place  mixing 

□  Vertical  auger  mixing 

□  Injection  grouting. 

In-place  mixing.  In-place  mixing  involves  spreading  and  mixing  of  binder  reagents  with  waste 
by  conventional  earth-moving  equipment  such  as  draglines,  backhoes,  or  clamshell  buckets.  The 
technology  is  applicable  only  to  surface  or  shallow  deposits  of  contamination. 

Vertical  auger  mixing.  In  vertical  auger  mixing,  a  system  of  augers  is  used  to  inject  and  mix 
binder  into  the  soil.  This  technology  is  adapted  from  the  construction  boring  industry  and 
involves  caisson-type  augers.  Both  shallow  (10  to  20  feet)  and  deep  (up  to  150  feet)  drilling  can 
be  accomplished  using  this  technology.  Shallow  mixing  usually  involves  a  single  12-foot- 
diameter  auger  mounted  on  a  crawler  crane  (AFCEE,  1992).  Dry  reagents  and  water  (if  needed) 
are  pneumatically  dispersed  into  the  soil  as  the  auger  creates  a  pattern  of  overlapping  12-foot- 
diameter  columns.  Deep  stabilization  uses  2  to  4  "ganged"  augers,  each  up  to  3  feet  in  diameter, 
to  loosen  the  subsoil  and  mix  in  the  binder  (AFCEE,  1992).  Shallow  auger  systems  can  process 
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500  to  1,000  cubic  yards  per  day,  and  deep  auger  systems  can  process  150  to  400  cubic  yards  per 
day.  Of  course,  exact  processing  rates  depend  quite  substantially  on  the  specific  site. 

Injection  grouting.  For  injection  grouting,  a  binder  containing  dissolved  or  suspended  treatment 
agents  is  forced  into  the  formation  under  pressure  and  allowed  to  permeate  the  soil.  The  injected 
grout  then  cures  in  place  to  give  an  in  situ  treated  mass.  One  vendor  uses  a  nominal  2-inch- 
diameter  well  to  treat  a  soil  column  of  up  to  3  feet  in  diameter.  The  depths  achieved  are 
comparable  to  those  using  soil  augers. 

E.1.4  Pyrometallurgical  Metal  Recovery 

Lead  can  be  recovered  from  soils  using  existing  high-temperature  processing  plants 
(pyrometallurgical  processing).  Metal  concentrations  should  be  in  the  percent  range  for  efficient 
application  of  pyrometallurgical  methods.  Two  different  approaches  are  available  for  using 
pyrometallurgical  processing  to  recover  lead  from  small-arms  range  soils: 

□  Processing  in  a  primary  lead  smelter 

□  Modification  of  second  smelter  processing  to  accept  lower  grade  feed. 

Table  E-l  indicates  the  locations  of  smelters  in  the  United  States  that  may  accept  bullets  or  soils 
from  small-arms  ranges.  This  tabulation  outlines  the  local  availability  for  smelters  and  gives  a 
place  to  start  making  contacts  when  trying  to  locate  a  recycler.  The  listing  is  not  intended  to  be 
comprehensive  nor  an  endorsement  or  approval  of  these  facilities.  Users  are  encouraged  to 
research  the  compliance  status  of  any  processor  they  select.  A  fee  in  the  range  of  $100/ton  to 
$300/ton  (plus  shipping  at  $0.07/ton-mile  to  $0. 15/ton-mile)  would  be  charged  to  accept  low 
grade  materials  in  any  of  these  alternatives. 

Primary  smelters  provide  a  first  stage  of  processsing  that  increases  the  lead  content  and  reduces 
impurity  levels.  The  product  from  the  primary  smelter  goes  to  a  secondary  smelter  to  produce 
the  final  high  purity  soft  lead  and  hard  lead  alloys.  Soils  containing  as  little  as  500  mg/kg  lead 
would  be  compatible  with  primary  smelters.  In  primary  smelting,  lead  content  is  of  minor 
importance  because  the  soil  acts  more  as  a  silica,  calcium,  and  iron  source  to  assist  in  slag 
formation  than  as  a  major  contributor  of  lead.  Granular  sandy  soils  are  more  favorable,  whereas 
a  high  proportion  of  finer,  particle-size  silt  and  clay  would  make  contaminated  soil  unfavorable 
for  use  in  a  primary  smelter.  Fine  soil  fractions  might  require  pelletization  or  other  processing  to 
agglomerate  particles  into  the  size  range  that  is  compatible  with  the  primary  smelting  process 
(e.g.,  a  blast  furnace). 

The  Center  for  Hazardous  Materials  Research  and  Exide/General  Battery  Corporation  are 
demonstrating  the  use  of  secondary  lead  smelting  to  reclaim  usable  lead  from  waste  materials 
containing  between  1  and  50%  lead.  Waste  containing  1  to  25%  lead  is  treated  in  a  reverberatory 
furnace  to  produce  slag  containing  about  70%  lead.  The  slag  and  other  high-lead-content 
materials  are  fed  to  a  blast  furnace  to  produce  lead  metal  products.  Superfund  Innovative 
Technology  Evaluation  (SITE)  Program  testing  has  been  performed  on  a  variety  of  waste 
materials  including  battery  cases,  slags,  lead  dross,  and  lead  paint  chips  (U.S.  EPA,  1993, 
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EPA/542/N-93/005).  Low  grade  materials  from  Superfund  or  other  contaminated  sites  could  be 
mixed  with  higher  grade  lead  material  to  allow  processing  in  a  secondary  smelter  (U.S.  EPA, 
1992,  EPA/540/R-92/077). 

Table  E-l.  Locations  of  Pyrometallurgical  Plants  for  Processing  Bullets  or 

Soils  from  Small-Arms  Ranges 


Company 

Location 

Smelter 

Type 

Process 

Bullets 

Process  1 
Soils 

ASARCO,  Inc. 

Glover,  MO 

Primary 

No 

Yes 

ASARCO,  Inc. 

East  Helena,  MT 

Primay 

No 

Yes 

Doe  Run,  Co. 

Boss,  MO 

Primary 

Yes 

Yes 

Doe  Run,  Co. 

Herulaneum,  MO 

Secondary 

Yes 

No 

East  Penn  Mfg.,  Co.,  Inc. 

Lyon  Station,  PA 

Secondary 

Yes 

No 

Exide,  Corp. 

Muncie,  PA 

Secondary 

Yes 

Yes 

Exide,  Corp. 

Reading,  PA 

Secondary 

Yes 

Yes 

Gopher  Smelting  and  Refining 

Eagan,  MN 

Secondary 

>25% 

No 

RSR  Corp. 

Middletown,  NY 

Secondary 

Yes 

No 

RSR  Corp. 

Indianapolis,  IN 

Secondary 

Yes 

No 

RSR  Corp. 

City  of  Industry,  CA 

Secondary 

Yes 

No 

Schuylkill  Metals  Corp. 

Baton  Rouge,  LA 

Secondary 

>50% 

No  | 

Schuylkill  Metals  Corp. 

Forest  City,  MO 

Secondary 

>50% 

No 

Source:  adapted  from  Lead  Industries  Association,  1992;  U.S.  EPA,  1995,  EPA/540/R-95/512. 


E.1.5  Vitrification 

The  vitrification  process  can  incorporate  oxides  of  nearly  all  the  elements  of  the  periodic  table 
(U.S.  EPA,  1992,  EPA/625/R-92/002).  Vitrification,  or  making  glass  out  of  wastes,  can  be 
performed  ex  situ  on  excavated  waste  or  in  situ  to  destroy  organic  contaminants  and  immobilize 
metals  and  radioactive  elements  into  a  chemically  durable,  leach-resistant  solid.  Due  to  the 
melting  and  densification  of  minerals,  combustion  or  volatilization  of  organics,  and  vaporization 
of  water,  the  glass  product  from  vitrification  occupies  less  volume  than  the  waste  feed. 

A  wide  variety  of  melters  have  been  developed  for  vitrification  of  excavated  soils.  Both 
electrical  resistance  heating  and  fossil  fuel  combustion  have  been  used  as  energy  sources  to  melt 
wastes  (Smith,  et  al.,  1995)  With  the  addition  of  low-cost  materials  such  as  sand,  clay,  and/or 
native  soil,  the  process  can  be  adjusted  to  produce  products  with  specific  characteristics,  such  as 
chemical  durability.  The  vitrification  process  can  accommodate  different  chemical  and  physical 
forms  of  matter  including  liquids,  slurries,  sludges,  combustible  or  noncombustible  solids,  and 
mixtures  of  these  physicochemical  states.  This  makes  vitrification  an  attractive  method  of  waste 
treatment  because  a  single  technology  can  process  widely  different  materials. 

Vitrification  in  situ  is  a  thermal  treatment  process  that  converts  contaminated  soils  to  a  stable 
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glass  and  crystalline  monolith  (U.S.  EPA,  1992,  EPA/625/R-92/002).  The  in  situ  vitrification 
(IS  V)  technology  is  based  on  electric  melter  technology,  and  the  principle  of  operation  is  joule 
heating,  which  occurs  when  an  electrical  current  is  passed  through  a  region  that  behaves  as  a 
resistive  heating  element.  Electrical  current  is  passed  through  the  soil  by  means  of  an  array  of 
electrodes  inserted  vertically  into  the  surface  of  the  contaminated  soil  zone.  Because  dry  soil  is  • 
not  conductive,  a  starter  path  of  flaked  graphite  and  glass  frit  is  placed  in  a  small  trench  between 
the  electrodes  to  act  as  the  initial  flow  path  for  electricity.  Resistance  heating  in  the  starter  path 
transfers  heat  to  the  soil,  which  then  begins  to  melt.  Once  molten,  the  soil  becomes  conductive. 
The  melt  grows  outward  and  downward  as  power  is  gradually  increased  to  the  full  constant 
operating  power  level.  A  single  melt  can  treat  a  region  of  up  to  1,000  tons.  The  maximum 
treatment  depth  has  been  demonstrated  to  be  about  20  feet.  Large  contaminated  areas  are  treated 
in  multiple  settings  that  fuse  the  blocks  together  to  form  one  large  monolith  (Buelt  et  al.,  1987). 

Vitrification,  whether  ex  situ  or  in  situ,  has  proven  to  be  expensive  to  implement.  The  typical 
estimated  range  of  costs  for  vitrification  of  hazardous  waste  soil  is  $400/ton  to  $800/ton. 

E.1.6  Technology  Prescreening 

Asphalt  encapsulation  is  not  considered  for  detailed  evaluation  because  of  effectiveness  and 
implementability  limitations.  Asphalt  encapsulation  is  effective  for  immobilizing  moderate 
concentrations  of  metal  contaminants  in  a  silicate  matrix.  Use  in  asphalt  has  not  been 
demonstrated  on  wastes  with  the  high  lead  concentrations  that  can  be  encountered  in  small-arms 
range  soils.  Reuse  of  a  soil  that  failed  the  TCLP  in  paving  is  expected  to  encounter  strong 
regulatory  and  stakeholder  resistance.  Successful  implementation  of  the  asphalt  alternative 
requires  the  waste  matrix  to  have  specific  particle  size  and  shape  properties.  The  requirement  to 
have  clean  sandy  soil  as  the  matrix  limits  die  applicability  of  ashpalt  encapsulation  for  treating 
small-arms  range  soils. 

Electrokinetic  extraction  is  not  retained  for  detailed  evaluation  because  of  implementability 
limitations.  Electokinetics  is  most  applicable  to  saturated  zone  soils,  whereas  contamination  at 
small-arms  ranges  is  usually  limited  to  surface  soils.  Electrokinetics  extraction  has  not  reached  a 
sufficient  level  of  maturity  to  establish  cleanup  performance  capabilities  or  costs  and,  therefore, 
is  not  retained  for  detailed  evaluation.  Electrokinetic  extraction  is  being  actively  developed  and 
applied  in  Europe,  but  field  testing  in  the  United  States  has  given  mixed  results.  Site  cleanup 
using  electrokinetic  extraction  could  cause  the  range  to  be  out-of-service  for  months,  which 
increases  the  difficulty  of  implementation  because  most  small-arms  ranges  are  in  continuous  use. 

In  situ  S/S  is  not  considered  for  detailed  screening  because  of  implementability  limitations.  In 
situ  S/S  can  effectively  immobilize  metal  contaminants,  but  treated  soil  would  harden  on  curing 
making  it  unsuitable  for  continued  use  in  range  areas  without  a  covering  of  clean  soil.  In  situ  S/S 
would  be  difficult  to  implement  on  the  steep  contours  of  an  impact  berm. 


Pyrometallurgical  extraction  is  useful  for  managing  waste  streams  containing  bullets  and  bullet 
fragments  produced  by  screening  soil  and  similar  smaller  volume  waste  residuals.  The  lead 
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content  in  small-arms  range  soils  will  be  too  low  to  allow  recycling  to  a  secondary  smelter. 

There  are  only  two  primary  smelters  operating  in  the  United  States.  Unless  the  range  is  near  east 
central  Missori  or  East  Helena,  Montana,  the  costs  of  shipping  and  processing  make  the 
pyrometallurgical  alternative  too  expensive  for  the  bulk  of  the  contaminated  soil  from  a  range. 

Vitrification  of  excavated  soil  is  not  considered  for  detailed  screening  because  of 
implementability  and  cost  limitations.  Ex  situ  vitrification  can  effectively  immobilize  metal 
contaminants,  but  commercial  acceptance  is  limited  by  the  high  cost  of  the  technology.  A  small- 
arms  range  site  would  be  too  small  to  justify  construction  of  a  new  vitrification  plant  and  the 
existing  processing  capacity  is  limited.  Vitrification  is  an  expensive  technology  that  would  not 
be  cost-effective  for  small-arms  range  remediation. 

ISV  is  not  considered  for  detailed  screening  because  of  implementability  and  cost  limitations. 

ISV  can  effectively  immobilize  metal  contaminants,  but  treated  soil  would  be  hard  and  brittle  and 
would  not  be  suitable  for  continued  use  in  range  areas  without  a  covering  of  clean  soil.  ISV 
would  be  difficult  to  implement  on  the  steep  contours  of  an  impact  berm.  ISV  is  an  expensive 
technology  that  would  not  be  cost-effective  for  small-arms  range  remediation. 
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APPENDIX  E-2 

Previous  Testing  of  the  Technology 


The  combination  of  physical  separation  and  acid  leaching  is  an  innovative  remedial  alternative 
that  has  received  increasing  interest  (van  Benschoten  et  al.,  1997).  Physical  separation  is  a 
technique  for  dividing  soil  into  different  size  or  density  fractions.  Physical  separation  rarely 
produces  material  that  is  sufficiently  clean  to  allow  reuse  or  disposal  directly,  but  works  well  as  a 
pretreatment  so  that  the  volume  of  soil  requiring  leaching  is  reduced.  When  particulate  contam¬ 
inants  are  present,  physical  separation  reduces  the  contaminant  load  on  the  leaching  process. 
Section  2  (of  the  main  report)  provides  a  detailed  description  of  various  physical  separation  and 
leaching  techniques. 

Physical  separation  and  acid  leaching  are  particularly  useful  at  sites  where  metallic  contaminants 
are  present  as  particulates,  e.g.,  small-arms  ranges  or  batteiy  recycling  sites.  First,  oversize 
debris,  such  as  rocks,  that  typically  have  low  concentrations  of  metals  is  removed.  This  debris 
fraction  can  usually  be  cleaned  easily  by  washing  or  leaching  with  a  dilute  acid  solution.  Metal 
fragments  are  then  separated  from  the  bulk  soil  based  on  particle  size  and  density.  The  separated 
metals  stream  may  be  suitable  for  off-site  recycling.  The  lighter  smaller  soil  that  remains 
consists  of  sands,  silts,  and  clay  and  may  also  contain  very  fine  metal  particulates  and  bound 
molecular  or  ionic  metals.  The  soil  particles  and  associated  heavy  metal  contaminants  can  be 
effectively  treated  with  acid  leaching.  Different  extractants  may  be  used  depending  on  the 
physical  and  chemical  form  of  the  heavy  metals  and  the  matrix  characteristics. 

E.2  Previous  Bench-Scale  Studies 

A  number  of  bench-scale  studies  that  address  separation/leaching  of  lead  and  other  heavy  metals 
from  soil  have  been  reported  recently. 

E.2.1  Acetic  Acid  Leaching  Study 

The  EPA  conducted  a  bench-scale  study  (Krishnamurthy,  1992)  using  acetic  acid  and  other 
leachants  to  treat  a  sample  of  Louisiana  soil  that  was  artificially  spiked  with  various  lead  species. 
In  the  three-step  process  used,  lead  sulfate  was  first  converted  to  lead  carbonate  with  ammonium 
carbonate.  Acetic  acid  (0.1  M)  was  then  used  to  leach  the  carbonate  species.  Lead  dioxide 
(Pb02)  was  converted  to  lead  acetate  using  manganese  acetate.  Sodium  sulfate  was  used  as  a 
precipitant  to  recover  the  lead  in  the  spent  leachant  as  a  sulfate. 

About  80  to  89%  of  the  total  lead  was  removed  from  the  soil  by  this  three-step  process.  The 
treated  soil  passed  the  TCLP  test  for  lead.  Lead  dioxide  was  the  most  difficult  to  dissolve,  even 
with  manganese  acetate.  Dissolution  of  elemental  lead  was  highly  dependent  on  die  particle  size 
of  the  metal.  One  hour  of  contact  time  with  acetic  acid  resulted  in  95%  dissolution  of  lead 
powder,  65%  dissolution  of  granular  lead  (30-50  mesh),  and  only  25%  dissolution  of  lead  shot 
(0.09-inch  diameter). 
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E.2.2  Hydrochloric  Acid  Leaching  Studies 

A  recently  completed  bench-scale  study  examined  the  ability  of  hydrochloric  acid  leaching  to 
reach  cleanup  goals  for  lead  contaminants  in  seven  soils  (van  Benschoten  et  al.,  1997).  The  soils 
were  wet-sieved  into  two  fractions:  coarse  sand  (-4  +20  mesh)  and  fine  sand  (-20  +200  mesh). 
The  fine  sand  was  processed  by  tabling  and  the  coarse  sand  was  processed  by  jigging.  Tabling 
and  jigging  are  size/density  separation  methods  used  to  remove  high-density  particles  (see 
Section  2  of  the  main  report).  The  lighter  fractions  or  tailings  from  tabling  and  jigging  were 
combined  and  used  in  the  leaching  tests. 

The  results  of  physical  separation  and  leaching  are  shown  in  Tables  E-2  and  E-3.  For  the  seven 
soil  types,  physical  separation  collected  about  30  to  80%  of  the  total  lead  in  the  soil  as  a  dense 
fraction  from  the  table  and  jig.  Removing  the  dense  fraction  also  reduced  leachable  lead  in  the 
soil  by  about  40%  to  70%,  except  in  soil  2,  where  the  TCLP  lead  increased  slightly  in  the  tail¬ 
ings.  Characterization  of  the  unleached  tailings  consisted  of  scanning  electron  microscope 
(SEM)  analysis  and  sequential  extraction  methods  to  identify  the  chemical  speciation  of  lead. 
Leaching  with  HC1  was  effective  in  reducing  the  lead  concentrations  for  most  soils,  but  low  pH 
was  essential.  The  percent  lead  removed  by  acid  leaching  ranged  from  22%  to  93%  for  the  seven 
test  soils.  All  of  the  leached  tailings  passed  the  TCLP  test  criteria,  indicating  that  HC1  can 
successfully  treat  most  lead  species. 


Table  E-2.  Total  Metals  Content  from  Hydrochloric  Acid  Leaching  Study<a> 


Soil 

Predominant  Lead  Species 

Treatment 
Goal  Lead 
Content 
(mg/kg) 

All  Soil 
Lead 
Content 
(mg/kg) 

Unleached 
Tailings  Lead 
Content 
(mg/kg) 

Leached04 
Tailings  Lead 
Content 
(mg/kg) 

■■ 

Carbonates 

HMpXTjHB 

11,933 

2,185 

. . ...- . mm 

mm 

Associated  with  metal  oxides 

1 

2,307 

1,401 

61 1 

mm 

Oxides  and  carbonates 

I 

5,913 

1,535 

200 

n 

Sulfate 

3,199 

2,195 

1,218 

KK 

Oxides  and  carbonates 

4,808 

1,369 

98 

■ 

Sulfates,  carbonates,  oxide 

1,394 

500 

391 

H 

Iron  sulfate  and  lead  oxide 

4,249 

2,755 

1,033  !| 

(a)  van  Benschoten  et  al.,  1997. 

(b)  Treatment  conditions  are  HC1  at  a  pH  of  1, 25  °C,  leachant  to  solid  ratio  of  20:1,  and  24-hr  contact  time. 


E.2 3  Other  Acids 

The  Bureau  of  Mines  (Wethington  et  al.,  1992)  and  RSR  Corporation  (Prengaman  and 
McDonald,  1990)  are  independently  developing  similar  acid  leaching  processes  to  recover  lead 
from  lead-contaminated  soils  and  battery  wastes  such  as  casings  and  sulfate-oxide  sludge  from 
scrap  batteries.  The  process  converts  lead  sulfate  and  lead  dioxide  to  lead  carbonate,  which  is 
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Table  E-3.  TCLP  Test  Results  from  Hydrochloric  Acid  Leaching  Test(,) 


Soil 

Treatment  Goal 
(mg/L) 

All  Soil  TCLP  Lead 
(mg/L) 

Unleached  Tailings 
TCLP  Lead 
(mg/L) 

(b) 

Leached  Tailings 
TCLP  Lead 
(mg/L) 

1 

0.5 

29.5 

10.6 

0.3 

2 

0.5 

1.27 

2.0 

0.5 

3 

0.5 

134 

41.7 

0.8 

4 

0.5 

6.46 

4.0“ 

Not  done<c) 

5 

0.5 

98.8 

40.0 

1.5 

6 

0.5 

3.5‘ 

0.9 

Not  done<c) 

7 

0.5 

19.7 

11.7 

0.7 

(a)  van  Benschoten  et  al.,  1997. 

(b)  Treatment  conditions  are  HC1  at  a  pH  of  1, 25°C,  leachant  to  solid  ratio  of  20:1,  and  24-hr  contact  time. 

(c)  Untreated  sample  passed  TCLP. 


soluble  in  fluorosilicic  acid.  Lead  is  recovered  by  electrowinning  and  the  acid  is  recycled  back  to 
the  leaching  process.  The  fluorosilicic  acid  leach  may  be  followed  by  nitric  acid  leaching  to 
increase  the  lead  removal.  The  process  generally  involves  six  steps  performed  in  the  following 
order: 

•  Water  wash  to  remove  lead  sulfate  sludge 

•  Screening  and  water  elutriation  to  remove  metallic  lead,  rocks,  and  foreign 
material 

•  Size  reduction  of  oversize  pieces 

•  Carbonation  treatment  to  convert  lead  sulfate  in  the  ebonite  casing  to  lead 
carbonate 

•  Ammonium  bisulfite  may  be  added  to  convert  lead  oxide  to  lead  sulfate 

•  Acid  washing  to  dissolve  the  lead  carbonate 

•  Electrowinning  to  recover  lead  metal  from  solution. 

The  results  of  this  testing  are  summarized  in  the  literature  and  shown  in  Table  E-4. 

E.3  Pilot  Testing  by  NFESC  and  Bureau  of  Mines 

Over  the  last  5  years,  NFESC  and  the  Bureau  of  Mines  Research  Center  (BMRC)  have  studied 
remediation  of  lead-contaminated  soils  associated  with  small-arms  ranges  using  physical  separa¬ 
tion  and  leaching  methods  developed  for  mineral  processing  (Johnson  et  al.,  1994).  NFESC 
wanted  to  explore  the  possibility  of  using  physical  separation  to  remove  particulate  lead  before 
using  stabilization  or  soil  washing  to  treat  the  molecular  or  ionic  lead.  BMRC  used  its  knowl¬ 
edge  of  mining  techniques  to  develop  a  separation  scheme  that,  in  pilot  studies,  recovered  a 
significant  amount  of  lead  from  soils  taken  from  various  sites.  For  one  of  the  sites  where  lead 
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Table  E-4.  Results  of  the  Bureau  of  Mines  Treatability  Tests  on 
Lead-Contaminated  Soils 


Untreated  Material 

Treated  Material 

Site/Matrix 

Predominant  Lead 
Species 

Average 
Total  Lead 
(mg/kg) 

Leaching 

Treatment 

Method 

Total  Lead 
After 
Treatment 
(mg/kg) 

EP  Toxicity 
Leachable 
Lead  After 
Treatment 

United  Scrap 
Lead/Soil 

Pb,  PbS04,  Pb02 

8,000  -  18,000 

HNOj“ 

200 

<1 

United  Scrap 
Lead/Soil 

Pb  (2%),  PbS04,  Pb02 

8,000-  18,000 

HjSayHNOj 

203 

<1 

Arcanum/Soil 

Pb  (6.6%),  PbS04 

71,000 

H2SiF6/HN03 

330 

0.26 

Pb  (6.6%),  PbS04 

71,000 

HNOj 

<250 

<1  1 

|  C&R  Battery/Soil 

Pb,  PbS04,  PbC03,  Pb02 

17,000 

29 

Source:  U.S.  EPA, 

1991,  EPA/540/2-91/009. 

contamination  was  predominantly  particulate,  physical  separation  was  able  to  recover  lead  to  a 
level  where  the  soil  passed  the  TCLP  test  without  having  to  undergo  further  chemical  treatment. 
The  separation  scheme  arrived  at  by  BMRC  after  trying  different  combinations  is  shown  in  Fig¬ 
ure  E-l.  Although  many  users  could  probably  achieve  acceptable  results  with  less  complex  opera¬ 
tions,  this  flowchart  shows  how  each  piece  of  equipment  was  optimized  to  do  what  it  does  best.  The 
plant  operation  is  as  follows: 

•  The  lead-contaminated  soil  first  is  loaded  into  a  feed  hopper  through  a  1-inch 
grizzly.  The  grizzly  removes  rocks,  branches,  etc.  The  soil  is  fed  via  a  con¬ 
veyor  belt  to  a  two-deck  (3  mesh  and  20  mesh)  vibrating  screen.  Water  is  added 
at  the  screen  for  wet  screening;  alternatively,  a  20%  slimy  of  the  soil  in  water 
could  be  prepared  separately  and  fed  to  the  screen.  The  +3-mesh  fraction  con¬ 
taining  a  combination  of  bullets,  bullet  fragments,  and  pebbles  is  collected  in  a 
drum.  This  fraction  can  be  sent  to  a  lead  smelter  for  recycling. 

•  The  -  3+20-mesh  fraction  is  sent  to  a  jig,  and  the  jig  concentrate  (consisting  of 
lead  fragments)  is  drummed  for  recycling.  The  overflow  from  the  jig  goes  to 
chemical  treatment  (heap  leaching  in  this  case). 

•  The  -  20-mesh  fraction  from  the  screen  goes  to  a  spiral  classifier  to  remove 
slimes.  The  slimes  (ultrafine  particulate)  go  to  the  thickener  for  dewatering. 

The  sludge  from  the  thickener  is  fed  to  a  Bartles-Mozley  Table.  The  concen¬ 
trate  from  the  table  is  dewatered  in  a  spiral  classifier  and  drummed  for  recycling. 

The  tailings  are  dewatered,  first  in  a  thickener  (with  addition  of  flocculant),  and 
then  in  a  centrifuge.  The  solids  from  the  centrifuge  are  further  treated  chemically. 
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Figure  E-l.  Bureau  of  Mines  Process  for  Treating  Small-Arms  Range  Soils 


•  The  bulk  of  the  -20  mesh  fraction  coming  out  of  the  screen  and  through  the 
first  spiral  classifier  is  collected  in  a  sump,  from  which  it  is  pumped  to  the  top 
of  two  spiral  concentrators.  The  tailings  from  the  spirals  are  dewatered  in  a 
hydrocyclone  and  sent  to  chemical  treatment.  The  overflow  water  from  the 
hydrocyclone  is  clarified  and  sent  to  a  day  tank  for  storage  and  reuse. 

•  The  concentrate  from  the  spirals  is  sent  to  a  riffled  shaking  table.  The  table 
concentrate  is  dewatered  in  a  spiral  classifier  and  collected  in  a  drum  for 
recycling.  The  table  tailings  are  recirculated  back  to  the  top  of  the  spiral 
concentrators. 

All  the  equipment  in  the  flowchart  is  expected  to  fit  on  two  or  three  40-ft  x  8-ft  trailers.  A 
throughput  of  1.5  tons/hr  of  untreated  soil  is  possible  with  relatively  small  equipment.  The 
advantage  of  using  physical  separation  to  remediate  lead-contaminated  soils  is  the  ability  to 
recover  large  amounts  of  lead  without  the  use  of  large  volumes  of  extraction  fluid.  Very  little 
lead  is  left  in  the  soil  that  goes  on  to  chemical  treatment.  Because  the  following  chemical  treat¬ 
ment  is  heap  leaching,  the  use  of  wet  separation  is  justified  and  the  water  added  to  the  soil  forms 
part  of  the  extractant  liquid. 
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The  performance  of  the  various  stages  in  the  separation  scheme  shown  in  Figure  E-l  is  given  in 
Table  E-5.  Starting  with  1.5  tons  of  contaminated  soil,  Table  E-5  shows  the  distribution  of  the 
feed  into  various  fractions  and  the  amount  of  lead  in  each  fraction.  The  “overall  operation” 
columns  show  the  product  weight  and  lead  content  as  percentages  of  their  total  values  in  the  ini¬ 
tial  feed.  The  “unit  operation”  columns  show  the  product  weight  and  lead  content  as  percentages 
of  the  feed  to  a  particular  unit  process.  The  last  two  columns  indicate  the  water  balance  main¬ 
tained  at  various  stages  of  the  operation. 


Table  E-5.  Performance  of  Separation  Unit  Processes  for  Lead  Removal 
(Source:  U.S.  EPA,  1995,  EPA/540/R-95/512) 


Stream 

Number*** 

Dry  Wt 
(ton) 

Overall  Operation 

WtPb 

in 

Stream 

(lb) 

Stream 

Assay, 

Pb 

(•/.) 

Unit  Operation 

Percent 

Solids 

of 

Stream 

EMI 

E9 

Soil  Wt 
Dist 
(%) 

Pb  Wt 
Dist 
(%) 

Wt 

Dist 

(%) 

Pb 

Dist 

(%) 

Feed  (a) 

1.5 

100 

100 

316.2 

■ 

100 

100 

0 

+3  (B)^ 

8.46 

59.44 

187.95 

1 

mm 

70 

0.22 

1 

24.53 

29.64 

93.72 

ISM 

70 

0.63 

67.01 

10.92 

34.53 

67.01 

10.92 

25 

12.05 

JIG  T  (E) 

0.22 

14.68 

0.03 

0.09 

59.84 

0.1 

10 

7.92 

JIG  C  (F) 

0.148 

9.85 

29.61 

93.63 

31.67 

40.16 

99.9 

60 

Hill 

CLS  SAN  (G) 

0.7 

46.66 

6.38 

20.17 

1.44 

69.63 

58.43 

75 

m&m 

CLS  SLI  (H) 

0.305 

20.35 

4.54 

14.36 

2.35 

30.37 

41.57 

9 

12.33 

SPRL  C  (I) 

0.026 

1.73 

3.57 

11.29 

9.35 

3.7 

55.9 

65 

SPRL  T  (J) 

0.674 

44.93 

2.81 

8.89 

0.283 

96.3 

44.1 

23 

9.02 

TBL  C  (K) 

MflMC WS 

BH9H 

msm 

mmu 

TBLT(L) 

1 

jH 

H 

mm 

BMC(M) 

1.5 

5.24 

33.09 

BM 

mm 

BM  T  (N) 

uBm 

3.04 

94.76 

66.91 

BM 

BM 

(a)  T  =  tailings;  C  =  concentrate;  CLS  =  classifier;  SAN  =  sands;  SLI  =  slimes;  SPRL  =  spiral;  TBL  =  table;  BM  = 


Bartles-Mozley  Table.  Letters  following  stream  description  indicate  stream  location  on  Figure  E-l . 

(b)  +#  =  Retained  on  screen  size  #. 

(c)  -#  =  Passes  through  screen  size  #. 


Interestingly,  a  simple  screening  step  at  3  mesh  results  in  59.44%  of  the  lead  in  the  original  feed 
being  removed.  A  second  screening  step  at  20  mesh  (-3+20  mesh)  removes  another  29.64%  of  the 
lead  in  the  original  feed.  Thus,  almost  90%  of  the  original  lead  contamination  for  the  soil  from  this 
particular  site  is  removed  just  by  screening.  Jigging  concentrates  the  -3+20  mesh  stream  from  the 
screen  from  12.73%  lead  to  31.67%  lead,  making  the  material  easier  to  sell  to  a  recycler. 

E.4  Commercial  Processes 

Several  vendors,  including  COGNIS,  Inc.  (TerraMet™),  Earth  Treatment  Technologies,  Inc.,  and 
BESCORP  have  developed  and  commercialized  acid  leaching  processes  to  recover  lead  from 
soils.  These  processes  use  an  acid  leachant  to  remove  metals  from  the  contaminated  matrix  and 


E-14 


are  reported  to  treat  most  types  of  lead  contamination,  including  metallic  lead,  soluble  ions,  and 
insoluble  lead  oxides  and  salts. 

Physical  separation  is  the  first  step  in  the  commercial  processes.  Simple  dry  screening  removes 
oversize  materials.  More  complex  physical  separation  can  be  used,  if  required.  The  contami¬ 
nated  fines  are  then  processed  by  acid  leaching.  The  fines  are  acid-leached  by  at  least  two 
contacts  with  fresh  acid.  The  treated  solids  are  then  separated  from  the  leaching  solution.  The 
spent  leaching  solution  is  treated  by  ion  exchange  or  reduction  to  reeover  lead  and  regenerate  the 
leaching  solution  for  reuse. 

The  BESCORP  and  COGNIS  systems  were  used  for  full-scale  remediation  of  about  20,000  tons 
of  lead-contaminated  soil  at  the  Twin  Cities  Army  Ammunition  Plant,  New  Brighton,  Minnesota. 
The  average  total  lead  concentration  in  the  untreated  soil  was  1 7,000  mg/kg.  The  total  lead 
residual  in  the  treated  soil  was  less  than  300  mg/kg.  The  lead  was  recovered  as  part  of  solvent 
regeneration  (Fix  and  Fristad,  1993;  Lewis  et  al.,  1995).  The  Earth  Treatment  Technologies 
system  treated  soils  containing  as  high  as  44,000  mg/kg  of  lead.  The  treated  residual  is  reported 
to  have  contained  less  than  300  mg/kg  and  passed  the  TCLP  test  (DuGuay,  1993). 

Physical  separation  followed  by  acid  leaching  has  also  been  tested  or  applied  for  cleanup  of 
metals-contaminated  soils  at  Superfund  sites.  These  tests  are  summarized  in  Table  E-6. 


Table  E-6.  Application  Potential  of  Physical  Separation  Techniques  to  Waste  Sites 


Site 

Application 

Vendor/ 

Technology 

Separation 

Equipment 

Performance 

Alaskan  Battery 
Enterprise,  Superfund 
Innovative  Technology 
(SITE)  demonstration 

Soil  contaminated  by 
broken  lead  batteries 

Brice  Environmental 
Service  Corp/ 
BESCORP  Soil 
Washing  System 

Wet  screen,  hydraulic 
separators,  spiral 
classifier,  clarifier 

61-85%  lead  removal; 
sand  fraction  passed 

TCLP  test,  gravel 
fraction  failed  TCLP  test 

Twin  Cities  Army 
Ammunition  Plant, 
Minnesota,  ordnance 
waste 

Soil  contaminated 
with  lead  from 
priming  compound 
manufacturing  waste 

Brice  Environmental 
Service  Corp/ 
BESCORP  Soil 
Washing  System 

Physical  separation  as 
pretreatment  prior  to 
chemical  leaching 

No  data 

Gould,  Portland, 
Oregon,  battery 
recycling  site 

Soil  and  battery 
casings  contaminated 
with  lead 

Canonie 

Environmental 

Attrition  scrubbing, 
washing,  gravity 
separation 

lead  concentration 
reduced  from  100  to 

200  mg/kg  to  ND  to 

5  mg/kg 

United  Scrap  Lead, 
Ohio,  battery  recycling 
site 

Soil  and  battery 
casings  contaminated 
with  lead 

Canonie 

Environmental 

Attrition  scrubbing, 
washing,  gravity 
separation 

No  data 

Tonolli  Corp., 
Pennsylvania,  battery 
recycling  site 

Soil  and  battery 
casings  contaminated 
with  lead 

Canonie 

Environmental 

Attrition  scrubbing, 
washing,  gravity 
separation 

No  data 

Sources:  U.S.  EPA,  1994,  EPA/540/R-94/526  and  U.S.  EPA,  1994,  EPA/542/R-94/003. 
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Table  F-l.  Vendor  1  (Acetic  Acid  Process)  Data  Summary 


Sample  No. 


C-SP04-FB 


C-SP12-Z 


C-SP15-U 


C-SP21-T ' 


C-SP21-U 


C-SP25-T 


C-SP25-U 


C-OC02-C 


C-OC02-T 


C-OC02-U (l) 


C-OC02-F 


C-OC02-L (2) 


C-OC02-Q 


C-OC03-M 


C-OC04-T 


C-OC05-FB 


C-OC07-P 


C-OC07-Q 


C-OC07-U 


C-OCIO-T 


C-OC11-U 


C-OCll-O 


C-OC12-P 


C-OC12-T 


Process 

Stream 


field  blank 


organic  matter 


processed  soil 


leach  circuit  feed 


processed  soil 


processed  soil 


coarse  processed 
fraction 


processed  soil 


fine  processed  fraction 
fraction  from  leach 


leach  circuit  feed 


liquid  from  precipitation  tank 


metal  concentrate 
from  jig 


processed  sou 


field  blank 


precipitate  sludge 


regenerated  leachant 


raw  soil 


processed  soil 


oversize  fraction 


precipitate  sludge 


processed  soil 


Analysis 

Type 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

TCLP  -  pH  6 
TCLP- WW 
METALS 


TCLP 

METALS 


TCLP 

METALS 


TCLP 

METALS 


METALS 


TCLP 

METALS 


TCLP 

TCLP  -  pH  6 
TCLP- WW 
METALS 


TCLP 

METALS 


TCLP 

METALS 


METALS 


+10  METALS 


TCLP 

TCLP -pH  6 
TCLP -pH  8 
TCLP  -  pH  1 1 
TCLP  -  WW 
METALS 


TCLP 

METALS 


METALS 


TCLP 

METALS 

DECANT 


TCLP 

METALS 


Results 


(1)  +30  mesh  data  missing 

(2)  +30  mesh  data  missing  or  never  existed 
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Table  F-2.  T'otal  Metals  Overall  Result  Calculations  for  Vendor  1  (Acetic  Acid  Process) 


I  Sample  No. 


C-SP15-T-D1 

WEIGHTED  AVG. 
C-SP15-T-E1 

WEIGHTED  AVG. 
OVERALL  RESUL 


C-SP15-U-D1 

WEIGHTED  AVG. 
C-SP15-U-E1 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


C-SP15-T-1X 

WEIGHTED  AVG. 
C-SP15-T-1Y 

WEIGHTED  AVG. 
C-SP15-T-1Z 

WEIGHTED  AVG. 
OVERALL  RESUL 


C-SP21-U-1D 

WEIGHTED  AVG. 
C-SP21-U-1E 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


C-SP21-T-D1 

WEIGHTED  AVG. 
C-SP21-T-E1 

WEIGHTED  AVG. 
OVERALL  RESUL 


C-SP25-T-1D 

WEIGHTED  AVG. 
C-SP25-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


Composite/ 
Sample  Wt 
(lbs.) 


2.4 


Moisture  Dry 

Content  Weight 

(•/•)  Mesh  Size  (g) 


-200 

+30 


Results,  mg/kg 


Cu 


208 

44.1 

18.7 

1.35 

-200 

+30 

■g§gl 

1 

217 

193 

325 

482 

54.7 

17.4 

HjSjH 

I 

216.99 

325.08 

54.68 

32.80 

2.76 

-200 

1278.93 

214 

334 

54.4 

31.5 

+30 

0.20 

91.9 

83.9 

2.4 

25.2 

213.98 

333.96 

54.39 

31.50 

215 

330 

54.5 

32.2 
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Table  F-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  1  (Acetic  Acid  Process) 


Sample  No. 

Composite/ 
Sample  Wt 
(lbs.) 

Moisture 

Content 

(•/•) 

C-SP25-U-1D 

3.08 

0 

WEIGHTED  AVG. 
C-SP25-U-1E 

3.16 

0 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESULT 

262 

7.55 

C-OC02-T-1D 

3.22 

0 

WEIGHTED  AVG. 
C-OC02-T-1E 

3.2 

0 

WEIGHTED  AVG. 
OVERALL  RESULT 

C-OC02-U-1D 

3.16 

0 

WEIGHTED  AVG. 
C-OC02-U-1E 

3.16 

0 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESULT 

240 

8.4 

C-OC02-F-1A 

1.72 

0 

OVERALL  RESULT 

C-OC02-C-1D 

3.15 

0 

OVERALL  RESULT 

C-OC03-M-1A 

2.88 

0 

OVERALL  RESULT 

C-OC03-O-1A 

OVERALL  RESULT 

202.0 

14.1 

C-OC04-T-1D 

3.28 

0 

WEIGHTED  AVG. 
C-OC04-T-IE 

3.34 

0 

WEIGHTED  AVG. 
OVERALL  RESULT 

C-OC05-FB-1A 

3.16 

0 

OVERALL  RESULT 

Dry 

Weight 


-200  1388.09 

+30  9.00 

-200  1411.18 

+30  22.20 

+10  582.60 

-10  109,288 


Results,  mg/kg 


Cu 


88.6 

2417 

103.60 

90.5 

1209 

107.82 

267800- 

105.71 

1525 


360 

371 

360.01 

359 

32.3 

358.44 

359 
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Table  F-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  1  (Acetic  Acid  Process) 


Composite/ 
Sample  Wt 

Moisture 

Content 

Dry 

Weight 

Results,  mg/kg 

Sample  No. 

(lbs.) 

(%) 

Mesh  Size 

(g) 

Cu 

Pb 

Sb 

Zn 

C-OC07-P-1A 

3.02 

60.93 

-200 

534 

2440 

12000 

457 

348 

+30 

0.763 

1060 

4990 

231 

403 

OVERALL  RESULT 

2438 

11990 

457 

348 

C-OC10-T-1A 

2.94 

0 

o 

o 

1312 

765 

843 

166 

65.4 

+30 

21.1 

2089 

998 

306 

90.8 

WEIGHTED  AVG. 

786 

845 

168 

65.8 

C-OC10-T-2A 

2.92 

0 

-200 

1294 

777  - 

828 

170 

64.0 

+30 

30.5 

2130 

989 

323 

101 

WEIGHTED  AVG. 

808 

832 

174 

64.9 

OVERALL  RESULT 

797 

839 

171 

65.3 

C-OC11-U-1D 

2.22 

7.21 

-200 

932 

133 

1575 

88.1 

30.8 

+30 

2.20 

12600 

47500 

1500 

1250 

WEIGHTED  AVG. 

163 

1683 

91 

33.7 

C-OC11-U-1E 

2.38 

0 

-200 

1071 

168 

1480 

74 

34.7 

+30 

8.90 

12600 

12200 

547 

1329.5 

WEIGHTED  AVG. 

270 

1568 

78 

45.4 

+10 

272 

267800 

491900 

21000 

18500 

100 

7.2 

-10 

41,822 

216 

1626 

84.5 

39.5 

OVERALL  RESULT 

1943 

4789 

219 

159 

C-OCll-O-lA 

+10 

3221 

267800 

491900 

21000 

18500 

19.6 

3.2 

-10 

5,376 

0.0 

0.0 

0.0 

0.0 

OVERALL  RESULT 

100332 

184292 

7868 

6931 

C-OC12-T-1A 

6.41 

0 

-200 

2882 

765 

1530 

279 

93.0 

+30 

25.4 

2206 

5335 

507 

333 

WEIGHTED  AVG 

778 

1563 

281 

95.1 

C-OC12-T-IB 

6.41 

0 

-200 

2896 

676 

1310 

239 

80.3 

+30 

11.7 

1737 

4381 

448 

280 

WEIGHTED  AVG. 

681 

1322 

240 

81.1 

OVERALL  RESULT 

729 

1443 

261 

88.1 

Equations  Used  for  Calculations 

1)  (Dry  Weight).2oom«h(g) for  Raw  or  Processed  = 

[(Composite  Wt.  *  (100  -  Moisture  Content)/100)  *  (453.6)]  -  (Dry  Weight)+30megh 

2)  (Dry  Weight)+30m«h  (g)  for  Raw  or  Processed  is  a  measured  value  from  the  lab. 

3)  (Dry  Weight).l0  ^  (g)  for  Raw  = 

[(Composite  Wt  *  (100  -  Moisture  Content)/100)  *  (453.6)]  -  (Dry  Weight)+l0mfth 

4)  Weighted  Average  =  [(Diy  Wt.  *  Conc.).20onah  +  (Dry  Wt.  *  Conc.)+JOmeth  ]/(Dry  Wt.).JOomah.(+30m«h) 

5)  Processed  Overall  Result  =  [(Weighted  Avgfo  +  (Weighted  Avg)J/2 

6)  Avg.  =  (Cone.),  ip  ant  =  [(Weighted  Avgfo  +  (Weighted  Avgy/2 

7)  Raw  Overall  Result  =  [(Dry  Wt  *  Conc.).10  mtA  +  (Dry  Wt.  *  Conc)+10  raoh]/(Dry  Wt.)+10  „*,!,+  (.,0  mah) 
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Table  F-3.  Operating  Summary  for  Vendor  I  (Acetic  Acid  Process) 


Comments 

First  untreated  soil  was  processed 

Dry  sieve  analysis  of  untreated  soil  performed 

Organic  stream  sampled  and  shipped  i 

Some  soil  that  was  treated  on  9/3/96  -  9/6/96  was  reprocessed 

Some  soil  that  was  treated  on  9/3/96  -  9/6/96  was  reprocessed 

ContraCon  estimated  that  33  tons  were  processed 

Wet  sieve  analysis  of  untreated  soil  performed 

Process 
Streams 
Sampled  for 
Offsite 
Analysis 

none 

none 

none 

none 

none 

none 

none 

none 

none 

e 

none 

none 

-i 

=> 

H 

none 

none 

(sjq)  amyx  iwvoa 
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in 

o 

id 

o 

o 

On 
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ON 

o 

ON 

o 

On 

m 

K 

o 

in 
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in 
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o 

On 

in 

tp 
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to 

in 

o 

cn 

o 

in 

O 

o 

"o 
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o 

in 
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o 

On 

O 

d 

in 

tt 
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o 

o 

in 
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o 

d 

o 

© 

o 
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o 

o 

o 

d 

o 

o 

o 
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o 

CN 

cn 

CN 

O 

o 

© 

© 
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© 

cn 

o 
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o 

o 

o 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cn 

o 

cn 

o 

00 

© 

o 

© 

© 
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(g)  passsoojdag 
•sa  (n)  msm 

Z 

Z 

Z 

i 

i 

< 

2 

< 

2 

< 

2 

< 

2 

< 

2 

i 

i 

2 

i 

i 

(snoj)  pasj 
pos  sAtpjnnmo 

o 

o 

cn 

o 

in 

in 

cn 

in 

cn 

in 

cn 

m 

cn 

in 

cn 

m 

cn 

m 

to 

in 

On 

in 

in 

CN 

o 

Tf 

44.0 

44.0 

(snoj) 
pasj  pos  Xjpa 

o 

o 

o 

cn 

m 

od 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

id 

o 

id 

m 

od 

© 

© 

© 

© 

Date 

9/3/96 

9/4/96 

9/5/96 

96/9/6 

9/7/96 

9/8/96 

9/9/96 

9/10/96 

9/11/96 

9/12/96 

9/13/96 

9/14/96 

9/15/96 

9/16/96 

9/17/96 

F-6 


a 

i 
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Table  F-3.  Operating  Summary  for  Vendor  1  (Acetic  Acid  Process) 


Comments 

Startup  of  1000  ton  test  delayed  due  to  rain 

Feed  rates  are  so  low  soil  samples  will  be  collected  over  2  days 

Processing  Time  =  Treat  Belt  Operating  Time  according  to  BDM  and 
ContraCon 

Current  vacuum  press  cannot  handle  the  throughput  of  untreated  soil;  a  new  plate 
press  has  been  ordered  to  raise  the  throughput 

New  plate  press  is  being  hooked  up  to  the  system 

Process 
Streams 
Sampled  for 
Offsite 
Analysis 

none 

none 

none 

D„ 

H 

none 

none 

none 

D 

H 

none 

none 

none 

none 

none 

none 

D 

J 

U 

c? 

uT 

H 

(sjq)  aunj,  oavoq 

m 

in 

in 

»n 

o 

rn 

o 

o 

SUN 

in 

© 

o 

in 

o 

in 

o 

o 

d 

o 
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SUN 

in 

vd 

o 

o 

O 

o 

(sjq) 

ouiiX  8npBJodo 

in 

in 

rn 

O 

d 

o 

Os 

O 

o 

in 

K 

o 

Os 

in 

00 

in 

00 

o 

Os 

o 

o 

O 

o 

in 

oi 

o 

Os 

o 

Os 

(jq/snoj)  3^  pas  j 

o 

© 

© 

cs 

so 

<N 

00 

o 

Os 

CN 

O 
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o 
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00 

B 

o 

d 

o 

o 

o 

o 

o 

cn 

ro 

(sjq)  srati 
Supeiado  ipa 

o 

© 

o 

o 

o 

o 

o 

in 

in 

o 

o 

in 

in 

in 

in' 

VO 

<s 

o 

d 

o 

o 

o 

o 

in 

O 

vd 

n°s 

(>i)  passsoaids^ 

•sa(n)msN 

i 

2 

2 

2 

< 

2 

2 

< 

2 

2 

2 

2 

< 

2 

< 

2 

< 

2 

2 

2 

(sncn)  paa  j 
jios  sApBjmnno 

o 

o 

vd 

Tf 

in 

vd 

in 

m 

os 

VO 

m 

ON 

VO 

in 

in 

00 

in 

in 

00 

* 

1901 

113.0 

O'Cll 

113.0 

113.0 

130.9 

150.4 

(saoj) 
psajpos  XireQ 

o 

o 

o 

c4 

m 

o 

00 

cs 

o 

o 

cs 

VO 

o 

o 

00 

o 

00 

Os 

Os 

vd 

O 

o 

O 

o 

o 

o 

OS 

in 

Os 

Date 

96/81/6 

96/61/6 

9/20/96 

9/21/96 

9/22/96 

9/23/96 

9/24/96 

96/SZ/6 

9/26/96 

9/27/96 

| 

9/29/96 

9/30/96 

10/1/96 

10/2/96 

F-7 


(U 

1 

09 


Table  F-J.  Uperating  summary  tor  venaor  i  t/\ceuc  aciu  rrucessj 


Comments 

Soil  that  has  failed  TCLP  testing  is  being  reprocessed;  58.5  tons  of  soil 
has  been  reprocessed  to  date 

1 .2  tons  of  new  soil  was  fed  to  the  system  for  1/2  hom* 

New  plate  press  is  clogged;  filter  cloths  will  be  replaced;  old  vacuum  belt 
also  clogged  and  must  be  replaced 

* 

- 

Process 
Streams 
Sampled  for 
Offsite 
Analysis 

o 

2 

none 

none 

none 

<y 

none 

none 

f 

X 

a 

f- 

O 

cu 

**1 

o 

(sjq)  smtx  tuaoq 

o 

in 

© 

© 

SUN 

O 

© 

© 

© 

On 

© 

ON 

© 

ON 

m 

in 

Tf 

o 

vi 
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jpgpajBMi 
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in 

© 
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On 

© 

00 

© 

© 

© 

© 

© 

© 

«n 

vd 

m 

Tf 
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(jq/snoj)  sury  psa j 

© 

VO 

cn 

«n 

vp 

© 

© 

cn 

© 

© 

© 

© 

© 

© 

© 

© 

cn 

c4 

<N 

CN 

00 

<s 

(sjq)3ttnx 

Srniwsdo  IPS  P33^ 

i n 

Tf 

© 

NO 

© 

© 

© 

m 

© 

© 

© 

© 

© 

© 

© 

© 

in 

vd 

in 

so 

ed 

ON 

nos 

(■&)  passaocucfo'y 
•sa(n)msm 

1 

2 

< 

2 

2 

< 

2 

2 

< 

2 

< 

2 

2 

2 

1 

(SUOj)p33J 
pos  aAitB]num3 

177.4 

208.9 

223.3 

223.3 

237.3 

237.3 

237.3 

237.3 

237.3 

261.9 

261.9 

(snot) 
paa^pos  vCpBQ 

© 

r*-* 

CM 

in 

w* 

m 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

On 

On 

1 

Date 

10/3/96 

10/4/96 

10/5/96 

10/6/96 

10/7/96 

96/8/01 

10/9/96 

10/10/96 

10/11/96 

10/12/96 

10/13/96 

Totals 

F-8 


1 

St 

1 

I 


2 
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Table  F-4.  Utilities  and  Reagents  Usage  Summary  for  Vendor  1  (Acetic  Acid  Process) 


Comments 

System  shakedown;  note:  the  minimum  increment  on 
the  power  meter  was  200  kWH 

m 

Pilot  Test  started 

Awaiting  TCLP  and  total  metals  results 

Awaiting  TCLP  and  total  metals  results 

(I«8) 

pasfl  )oepo3ou[ 
9Apc|nam3 

© 

OO 

© 

<s 

VO 

vj 

VO 

in 

VO 

m* 

VO 

«T) 

VO 

vi 

vo 

vi 

VO 

<n 

<N 

00* 

o’ 

w* 

Tf 

00* 

00 

00* 

(leg)  pasn  paa 
-oiqx  9At»«immo 

o 

© 

© 

m 

m 

«n 

© 

mm 

© 

© 

© 

© 

m 

m 

m 

fO 

in 

VO 

vo 

*n 

VO 

(sqj)  pasfl 
smvj  3Aprjnran3 

o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

o 

(1*2)  pasfl  ppy 

3pa3y  3Apc|mmi3 
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cn 

© 

r- 

r- 

m 

r- 

r n 

m 

m 

r- 

m 

r- 

r- 

m 

r- 

m 

00 

vo 

m 

ON 

00 

1540 

1540 

1540 

(leS)pasn 
I3IBJ&  aAJjqnumQ 

15000 

15000 

15000 

15500 

16200 

17000 

© 

© 

00 

r- 

24000 

29500 

30100 

30750 

31500 

32250 

33900 

34600 

(HM’Opasn 

jsmoj  SApBjnnino 

<200 

<200 

<200 

© 

© 

<N 

© 

© 

IN 

© 

8 

© 

o 

<N 

o 

© 

<s 

© 

o 

<s 

© 

© 

<N 

© 

© 

CN 

© 

o 

© 

g 

© 

© 

00 

1000 

(sno»)  paa.j 
nos  aAjiopmno 

© 

© 

© 

«r> 

«o 

m’ 

«n 

rn 

ifl 

rn 

m 

rn 

m 

rn 

m 

rn 

rn 

t n 

On 

25.5 

44.0 

44.0 

44.0 

(sum) 

paaj  ips  Xpea 

© 

© 

© 

rn 

00 

© 

© 

.  © 
© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

vo 

© 

VO 

m 

00* 

mm 

© 

© 

© 

© 

Date 

9/3/96 

9/4/96 

9/5/96 

96/9/6 

9/7/96 

9/8/96 

96/6/6 

9/10/96 

9/11/96 

9/12/96 

9/13/96 

9/14/96 

9/15/96 

9/16/96 

9/17/96 

F-9 


E 


0) 

n 

to 

CO 


Table  K-4.  Utilities  and  Keagents  usage  summary  lor  vendor  1 (Acetic  Acid  rrocess; 


Comments 

Awaiting  TCLP  and  total  metals  results 

Pond  was  pH  adjusted  and  emptied;  awaiting  TCLP 
and  total  metals  results 

Received  TCLP  and  total  metals  results;  passed  TCLP 
and  total  metals  criteria 

m 

I 

(IBS) 

pasfl  imimoon 
3Ai)C|nQni3 

00 

CN 

Os 

23.6 

29.0 

29.0 

35.7 

35.7 

40.3 

44.3 

47.2 

47.2 

47.2 

47.2 

54.7 

6Z9 

(jug)  pasfi  pa® 
-oiqx  3AijB[nuxn3 

«n 

VO 

© 

CN 

CN 

© 

CN 

CN 

*n 

r- 

cn 

t-* 

CN 
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cn 

»n 

© 

cn 

© 

cn 

cn 

© 

cn 

cn 

in 

VO 

cn 

in 

vo 

cn 

<n 

VO 

cn 

in 

vo 

cn 

in 

00 

cn 

•n 

cn 
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amrj  9Apeinom3 

© 
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1000 

1000 
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1850 

2900 
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3600 

(leg)  pasfl  pray 
31J33V  9A\iw  f  smi  ra  j 

1540 

1610 

1978 

2426 

2426 

2993 

2993 

3371 

3714 

3955 
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3955 

4582 

5264 

(leS)pasn 

J31BAV  SApEprumo 
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36600 

37500 

38600 

38600 

39350 

40200 

40450 
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41550 
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42850 
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44050 

(HM^OpasQ 

J3M0J  oAijeprairo 
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1000 
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2200 

2400 
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3400 

© 

© 

00 

cn 
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44.0 

46.0 
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cn 

as 

VO 
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SO 
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00 
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00 

cn 

vd 

ON 
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© 

cn 

130.9 
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© 

in 

w* 

(snot) 

paajposXirea 

© 

© 

© 

ri 

in 

© 

00 

CN 

© 
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CN 

vd 

© 

© 

00 

© 

00 

Ov 

OV 

vd 

© 

©' 

© 

© 

© 

© 

Os 

«n 

Ov 

Date 

9/18/96 

9/19/96 

96/01/6 

9/21/96 

9/22/96 

9/23/96 

9/24/96 

9/25/96 

9/26/96 

9/27/96 

9/28/96 

9/29/96 

9/30/96 

10/1/96 

10/2/96 
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Table  F-4.  Utilities  and  Reagents  Usage  Summary  for  Vendor  1  (Acetic  Acid  Process) 


Comments 

Pond  was  pH  adjusted  and  emptied 

Thio-Red  addition  was  quadrupled  because  lead  in 
system  water  was  too  high 

Pond  was  pH  adjusted  and  emptied 

(jeS) 

pMQ  JirepiDDOli 
dApcinmiQ 

74.2 

87.8 

93.8 

93.8 

99.7 

99.7 

99.7 

99.7 

99.7 

105.9 

109.9 

109.9 

deg)  pasii  pan 
-oiqx  3AijBinran3 

00 

O 
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r* 

r- 

o 
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6700 
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00 

8500 

8600 
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0006 

9200 

9400 

9400 

(|bS)  pasfl  ppy 

3p33y  dApBfmnii3 

6209 

7312 

7858 

7858 

8344 

8344 

8624 

8624 

8624 

8939 
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9415 

(]BS)pasn 

jsjb^  dApBjramQ 

44500 

45400 

46200 

46200 

46950 

47450 

48250 

49000 

49700 

50300 

51250 

51250 

(HMt)P3sn 

J9A10J  aApqnuino 

4200 

4600 

4800 

o 

o 

00 

5200 

5400 

5600 

5600 

o 

o 

00 

tr> 

0009 

6200 

© 

© 

CN 

VO 

(sno»)  paaj 

fios  aApBjnnmo 

177.4 

210.1 

224.5 

224.5 

238.4 

00 

m 

rs 

238.4 

238.4 

238.4 

253.3 

263.0 

263.0 

(sao») 
paa j  pos  ^frea 

27.0 

32.7 

o 

o' 

On 

2 

o 

o' 

o 

o 

o 

o' 

o 

© 

ON 

E 

263.0 

Date 

10/3/96 

10/4/96 

10/5/96 

10/6/96 

10/7/96 

10/8/96 

96/6/01 

10/10/96 

10/11/96 

10/12/96 

10/13/96 

Totals 
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2 
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t  able  !<-£>•  onsite  samples  summary  101  venuui  t  ^/ucut  /uiu  a  lotcaa; 


Comments 

Field  Blank  sample  collected  by  running  clean  sand 
through  processing  equipment. 

Organic  material  screened  out  and  collected  in  55-gal. 
drums.  Sample  taken  from  drum. 

Treated  sample  collected  from  the  initial  pilot  test 
(Test  =  18  tons  processed). 

Untreated  sample  collected  from  the  soil  delivered  to  pad 
on  9/3/96 -9/4/96. 

Sample  collected  from  log  washer  basin; 

Feeds  the  leaching  circuit. 

Treated  sample  collected  on  10/20/96  - 10/21/96 

Untreated  sample  collected  from  the  soil  delivered  to  pad 
on  9/20/96  -  9/21/96. 

Treated  sample  collected  from  runs  on  9/23/96  -  9/25/96 

On  9/24/96  only  leached  fines  were  discharged. 

Untreated  sample  collected  from  the  soil  delivered  to  pad 
on  9/20/96  -  9/21/96. 

Treated  sample  collected  from  runs  on  10/1/96  -  10/2/96 
from  two  separate  piles.  * 

Untreated  sample  collected  from  the  soil  delivered  to  pad 
on  9/20/96  -  9/21/96. 

Collected  sample  of  leach  circuit  output  after  it  had  been 
dewatered  in  the  plate  press. 

Collected  sample  of  sand  screw  (coarse)  output  after  it 
has  been  dewatered  in  the  small  vacuum  press. 

Sample  collected  from  the  log  washer  basin.  Feeds  the 
leaching  circuit.  (Volume  =  27  gal) 

Sample  collected  from  the  output  pipe  of  Precipitation 

Tank  (Inlet  to  clarifying  tanks). 

Sample  taken  from  55-gallon  drum  which  collects  the 
jig  underflow. 
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■ 

313.3 

■ 

■ 

140.6 

i 

582.6 

1 

00* 
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1 

(sqi)rq8ia*iAjp 
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1 
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1 

I 

i 

I 

(%)  JU3J003  amjsiojAj 

0*0 

B 

45.7 

^r 

VO 

59.3 

■ 

9.2 

I 

7.6 

1 

8.4 

32.3 

00 

1 

42.1 
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20.4 

(T/sqi)  s}Tsodmoo 
jo  PA /1AM 

-J 

<s 

20  lbs. 

346  lbs. 

270  lbs. 

79  lbs. 

307  lbs. 

241  lbs. 

318  lbs. 

262  lbs. 

302  lbs. 

240  lbs. 

23  lbs. 

45  lbs. 

86  lbs. 

2L 

111  lbs. 

Analysis 

Requested 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

TCLP/METALS 

Sample  No. 

£ 

i 

O 

1 

6 

C-SP12Z 

C-SP15-T 

D 

>  i 

tri 

1 

6 

C-SP15-L 

C-SP21-T 

D 

• 

S 

CO 

• 

O 

C-SP25-T 

C-SP25-U 

5 

© 

§ 

C-OC02-U 

C-OC02-F 

O 

« 

© 

u 

COC02-L 

C-OC02-Q 

C-OC03-M 

Process 

Stream 

FB 

to 

1 

D 

1 

1 

o 

H 

D 

H 

D 

U, 

u 

O' 

2 

Date 

96/01/6 

9/12/96 

9/15/96 

9/15/96 

9/15/96 

9/21/96 

9/21/96 

9/25/96 

9/25/96 

10/2/96 

96/3/01 

10/2/96 

10/2/96 

10/2/96 

10/2/96 

10/3/96 

3 

U 


I 


g 

I 


J9 

ES 


<u 

I 

os 
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Table  F-5.  OfTsite  Samples  Summary  for  Vendor  1  (Acetic  Acid  Process) 


F-13 


Table  F-6.  Laboratory  Sample  Preparation  and  Data  for  Vendor  1  (Acetic  Acid  Process) 


Type  Analysis 

pH 

Wet  Wt 
(lbs) 

Dry  Wt 
flbs) 

Moisture 

Content 

+30  Mesh 

wt(g) 

Comments 

C-SP04-FB-1A 

TCLP 

■a 

- 

■Ml 

- 

C-SP04-FB-1B 

TCLP 

pi 

- 

- 

■HR 

- 

C-SP04-FB-1D 

Metals 

■ 

3.21 

3.27 

- 

C-SP12-Z-1A 

TCLP/Metals 

nz 

- 

0.26 

- 

- 

Organic 

C-SP15-T-1A 

m 

2.12 

2.06 

2.83% 

Wet/Dry  Sieve 

C-SP15-T-1B 

2.26 

2.20 

2.65% 

C-SP15-T-1C 

4.55 

226 

2.20 

2.65% 

C-SP15-T-1D 

Metals 

- 

2.40 

2.22 

7.50% 

C-SP15-T-1E 

Metals 

- 

2.5 

2.44 

2.40% 

C-SP15-T-1X 

TCLP/Metals 

- 

2.30 

'  2.18 

5.22% 

-  '  :  . 

C-SP15-T-1Y 

TCLP/Metals 

- 

2.32 

2.22 

4.31% 

13.44 

C-SP15-T-1Z 

TCLP/Metals 

- 

2.22 

2.14 

3.60% 

11.00 

C-SP15-U-A1 

TCLP 

4.00 

2.44 

2.28 

6.56% 

- 

C-SP15-U-B1 

TCLP 

- 

2.44 

222 

9.02% 

- 

C-SP15-U-C1 

TCLP 

- 

2.34 

2.10 

10.26% 

- 

C-SP15-U-D1 

Metals 

- 

2.62 

2.46 

6.11% 

C-SP15-U-E1 

Metals 

- 

2.68 

2.50 

6.72% 

2.8 

C-SP15-L-A1 

i  TCLP/Metals 

4.38 

2.80 

1.14 

59.29% 

1.8 

Wet  Sieve  +50,100,200 

C-SP21-T-A1 

TCLP 

4.64 

3.18 

3.18 

0.00% 

- 

C-SP21-T-B1 

TCLP 

4.87 

320 

3.20 

0.00% 

- 

C-SP21-T-C1 

TCLP 

3.28 

3.28 

0.00% 

- 

Metals 

2.92 

2.92 

0.00% 

32.12 

+50  =  32.12  grams 

C-SP21-T-E1 

Metals 

3.18 

3.18 

0.00% 

43.95 

+50  =  43.95  grams 

C-SP21-T-X1 

TCLP 

3.00 

3.00 

0.00% 

- 

C-SP21-T-Y1 

TCLP 

2.92 

2.92 

0.00% 

C-SP21-T-Z1 

TCLP 

2.94 

2.94 

0.00% 

- 

C-SP21-U-1A 

TCLP 

4.56 

2.40 

2.18 

9.17% 

- 

C-SP21-U-1B 

TCLP 

4.58 

2.42 

2.20 

9.09% 

• 

C-SP21-U-1C 

TCLP 

- 

2.40 

2.18 

9.17% 

- 

C-SP21-U-1D 

Metals 

- 

2.38 

2.16 

9.24% 

38 

Metals 

2.42 

2.20 

9.09% 

18 

C-SP25-T-1A 

TCLP 

- 

- 

- 

- 

Start  +30  and 

C-SP25-T-1B 

TCLP 

4.22 

- 

- 

- 

- 

1.2  lbs  to  -200 

C-SP25-T-1C 

TCLP 

4.21 

- 

. 

. 

- 

C-SP25-T-1D 

Metals 

- 

2.96 

2.92 

1.35% 

0.7 

C-SP25-T-1E 

Metals 

- 

2.90 

2.82 

2.76% 

0.2 

C-SP25-U-1A 

TCLP 

- 

3.20 

2.96 

7.50% 

- 

Use  3  media 

C-SP25-U-1B 

TCLP 

- 

3.38 

3.10 

8.28% 

- 

for  grinding 

C-SP25-U-1C 

TCLP 

- 

3.20 

2.98 

6.88% 

- 

C-SP25-U-1D 

Metals 

• 

3.08 

3.08 

0.00% 

9.0 

C-SP25-U-1E 

Metals 

- 

3.16 

3.16 

0.00% 

22.2 

C-OC02-T-1A 

TCLP 

4.13 

- 

• 

- 

- 

C-OC02-T-1B 

TCLP 

- 

. 

- 

- 

• 

C-OC02-T-1C 

TCLP 

- 

- 

- 

- 

- 

C-OC02-T-1D 

Metals 

- 

3.22 

3.22 

0.00% 

1 

C-OC02-T-1E 

Metals 

- 

32 

3.2 

0.00% 

2.5 

C-OC02-F-1A 

TCLP/Metals 

3.98 

1.72 

1.72 

0.00% 

64.5 

C-OC02-Q-1A 

Metals 

2.90 

- 

- 

- 

- 

-  *  Not  Requested/Applicable 
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Table  F-6.  Laboratory  Sample  Preparation  and  Data  for  Vendor  1  (Acetic  Acid  Process) 


=  Not  Requested/Applicable 
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Analytical  Data 


Baireiie 

Putting  Technology  To  Work 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


C-SP12-Z-1A  (1) 
C-SP12-Z-1A  (2) 
C-SP12-Z-1A  (3) 
C-SP12-Z-1A  (4) 


141%1 


SlIgISMPi 


70 

76 

53 

70 


C-SP15-T-1A 

TCLP 

101.5 

pg/mL 

0.868 

3. 

08 

C-SP15-T-1A 

TCLP 

100.4 

pg/mL 

0.801 

3. 

14 

;_:ug/ml|sSSlW0.670^^3.08f^?^0.071SftssSiOJ80 


C-SP15-T-1D 

C-SP15-T-1D 


-200  TM 
-200  TM 


8.0279  pg/g 
7.9761  pg/g 


i33?Si 


55.4 

54.4 


-. _ - 


C-SP15-T-1E 

-200  TM 

7.9851 

pg/g 

C-SP15-T-1E 

-200  TM 

7.9571 

pg/g 

llBaireiie 


Putting  Technology  To  Work 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


Standard Deylafflwi|il 
sarcentlisb^f:7:: 


D-SP15-T-1X 

>SP15-T-1X 


-200  TM 
-200  TM 


*'GSISi 


8.0319 

7.9996 


-SP15-T-1Y 

-200  TM 

8.0508 

pg/g 

74.3 

-SP15-T-1Y 

-200  TM 

8.0505 

pg/g 

70.7 

D-SP15-T-1Z 

-200  TM 

8.1139 

pg/g 

104 

3-SP15-T-1Z 

-200  TM 

8.0755 

pg/g 

108 

-SP15-U-1A  TCLP  100.1 

-SP15-U-1A  TCLP  100.8 


-SP15-U-1B 

TCLP 

100.6 

pg/mL 

-SP15-U-1B 

TCLP 

100.8 

pg/mL 

.673 

3 

.493 

1 

m«iE 


Stonda^;^ 
3ercent  RSD 


-SP15-U-1D 

-200  TM 

8.0089 

pg/g 

-SP15-U-1D 

-200  TM 

7.9970 

pg/g 

-SP15-U-1E 

-200  TM 

8.0496 

pg/g 

86.0 

505 

-SP15-U-1E 

-200  TM 

8.0149 

pg/g 

84.5 

498 

agEPffigE 


200  TM 


-SP15-U-1  Average^  ^  :  _ 

3tandiidffll\irtior^i^^iiKi^^^S^^I 


3-SP15-HA 


-SP15-L-1A 

-SP15-L-1A 


01  «7$££|ig/inl$sg 


Leach  -  TM  8.3036  pg/g 

Leach -TM  8.2016  pg/g 


:]  t Z I  •  [ : 

jSSJSBBBBBBBBSBBSESSBSBS23^^Xm 

ii 

M 

mtW? 

Bjg§ 

[t  j  i 

y  'K'Tfepip: 

jtin 

SP15-T-1D  (1) 
C-SP15-T-1D  (2) 


■sags. 


+30  TM 
+30  TM 


5.3520  pg/g 
5.0728  pg/g 


-SP15-T 


OBanene 
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5/13/97 

11:18AM 


Fort  Polk  Data  Results 
Summary 


C-SP15-T-1Y  (1) 

+30  TM 

6.6212 

pg/g 

30.1  1 

C-SP15-T-1Y  (2) 

+30  TM 

6.7952 

pg/g 

11.2  5 

Percent  RSD|^«i»^rtgil^i  flap 


C-SP21-T-1A 

C-SP21-T-1A 


C-SP21-T-1B 

C-SP21-T-1B 


TCLP 

TCLP 


pg/mL 

pg/mL 


pg/mL 

pg/mL 


C-SP21-T-1C 

TCLP 

100.3 

pg/mL  1 

1.63 

6.02 

C-SP21-T-1C 

TCLP 

100.7 

pg/mL  1 

1.58 

5.82 

C-SP21-T-1D 

-200  TM 

8.0726 

pg/g 

C-SP21-T-1D 

-200  TM 

8.0940 

pg/g 

C-SP21-T-1E 
C-SP21-T-1E 
d . 


»«SP21tT-1  Average 


-200  TM 
-200  TM 


8.2876  pg/g 
8.1747  pg/g 


^^iBeviatioh 


C-SP21-T-1X 

C-SP21-T-1X 


C-SP21-T-1Y 

TCLP 

100.5 

pg/mL 

1.78 

C-SP21-T-1Y 

TCLP 

100.1 

pg/mL 

1.77 

C-SP21-T-12 

TCLP 

100.2 

pg/mL 

C-SP21-T-1Z 

TCLP 

100.5 

pg/mL 

fPereantRSD^fei^&i^&^rtgSi* 


^Mg‘/mCPS?gJ®0300'?l^£ 

Tmmsm&gfcMsmg. 


fi®^:%^0*0685Ssfe  0.859 i 

bsiilvE^MoSi^,ij’36i 


C-SP21-U-1A 

C-SP21-U-1A 


TCLP 

TCLP 


pg/mL 

pg/mL 


0.480  18.7  0.070  0.638 


Ci^BdlfdlC 
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5/13/97 

11:18AM 


Fort  Polk  Data  Results 
Summary 


-SP21-U-1D  (1) 

+30  TM 

8.2894 

Mg/g 

5030 

-SP21-U-1D  (2) 

+30  TM 

8.0724 

Mg/g 

11547 

6999 

-SP21-U-1D  (3) 

+30  TM 

8.2050 

yg/g 

109287 

7087 

-SP21-U-1 D  (4) 

+30  TM 

4.6908 

yg/g 

3092 

16319 

SP21-U-1E  (1) 
SP21-U-1E  (2) 


-SP21-U-1E  Weighted  Average 


SP25-T-1A 

-SP25-T-1A 


+30  TM 
+30  TM 


TCLP 

TCLP 


8.0758 

9.9248 


Sjig/g* 


pg/g 

M9/9 


maim 


pg/mL 

Mg/mL 


-SP25-T-1 B 

TCLP 

100.6 

yg/mL 

7.01 

10.1 

-SP25-T-1 B 

TCLP 

100.8 

yg/mL 

7.11 

10.4 

^P25|TMDlilil^^ 


llBaiteiie 
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0.6572  "  ;  |ig/g 


.;482.ite 


17.4.^v:>-35^ 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


v-spzsmmmimm 


C-SP25-U-1A 

C-SP25-U-1A 


am* 


TCLP 

TCLP 


101.0  Mg7mL 
100.2  pg/mL 


25.2; 


0.184 

1.38 


C-SP25-U-1 B 

TCLP 

101.2 

pg/mL 

C-SP25-U-1B 

TCLP 

100.9 

pg/mL 

0. 

C-SP25-U-1C 

TCLP 

101.7 

pg/mL 

C-SP25-U-1 C 

TCLP 

101.1 

pg/mL 

C-SP25-U-1 D 
C-SP25-U-1D 


-200  TM 
-200  TM 


8.1455 

8.1757 


C-SP25-U-1 D  (1) 

C-SP25-U-1 D  (2) _ 


C-SP25-U-1D  Weighted  Average 


C-SP25-U-1E  (1) 

C-SP25-U-1E  (2) 

C-SP25-U-1E  (3) _ 


C-SP26-U-1  E  Weighted  Average 


C-OC02-T-1A 

C-OC02-T-1A 


+30  TM 
+30  TM 
+30  TM 


>v+-30;TM 


TCLP 

TCLP 


8.0645 

pg/g 

1210 

EEET» 

260 

154 

9.4876 

pg/g 

1356 

7958 

364 

152 

4.5697 

pg/g 

904 

5981 

231 

101 

101.0  pg/mL 
101.1  pg/mL 


C-OC02-T-1 B 

TCLP 

100.4 

pg/mL 

C-OC02-T-1 B 

TCLP 

100.3 

pg/mL 

C-OC02-T-1C 

TCLP 

101.5 

pg/mL 

C-OC02-T-1C 

TCLP 

100.9 

pg/mL 

rC?M02SMiAweragtiii 
Standard  Deviation  ;  :.r  i 
[PerceniRSD^^^^ 


C-OC02-T-1D 
C-OC02-T-1 D 


k  v...  . 

££  riiJ'i  1  1-  *“ «  r%  " 


iH  Sis  I M I  ■ 

||||j  [jpg  ^7^  r 


jig /mfe 


-200  TM 
-200  TM 


8.3830 

8.2599 


C-OC02-T-1E 
C-OC02-T-1 E 

-200  TM 
-200  TM 

8.2571 

8.1989 

pg/g 

pg/g 

349  390  91.6  A 

369  413  93.6  A 

Srage^ 

SHfeifesJWsjpsa  sssir 

StandardDevlatio 
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5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


J-OC02-U-1  DAverage 
itandardDeviation 


•ercentRSDivi? 


OC02-U-1E 

-200  TM 

7.9560 

Mg/g 

OC02-U-1E 

-200  TM 

8.1622 

pg/g 

10.5 

21.2 


Sal 


OC02-F-1A  (1) 
:-OC02-F-1A  (2) 
:-OC02-F-1A  (3) 
)-OC02-F-1A  (4) 
:-OC02-F-1A  (5) 
)-OC02-F-1A  (6) 
>OC02-F-1A  (7) 
J-OC02-F-1A  (8) 


+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 


S+30TM 


8.1839 

9.0296 

8.7067 

8.0148 

8.6064 

8.6508 

8.1754 

5.6233 


WSSwmSBBBt 

itandardDevlatioJ 


Ok 


OBanene 

.  .  .  Putting  Technology  To  Work 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


C-OC02-C-1D 

-200  TM 

8.1838 

pg/g 

421 

256 

41.0 

5 

C-OC02-C-1D 

-200  TM 

8.2905 

pg/g 

409 

248 

36.1 

51 

llBaffeiie 
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5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


C-OC04-T-1A  pH  6.13 

TCLP 

100.3  pg/mL 

4.71  1 

C-OC04-T-1A  pH  6.04 

TCLP 

100.0  pg/mL 

3.47  i 

C-OC04-T-1 A  Water  Wash 

TCLP 

102.4 

pg/mL 

4.71 

C-OC04-T-1A  Water  Wash 

TCLP 

100.3 

pg/mL 

4.76 

Perce  rrtRSDlSSS 


C-OC05-FB-1A. 


C-OC07-P-1A 

C-QC07-P-1A _ 


C-OC07-P1 A  Average  ^  ; 

Percent  RSD^ftfe^-.x.^, 


C-OC07-P-1 


Cl  Batteiie 
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-200.TM 


8.2565  pg/g 


F-24 


OBiHiliI'K 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


Sample;! 


sC*OCOT?Q?3A^^^gaim^S 


C-OC1 0-T-1 B  pH  6.0  TCLP  (ES  #1 ) 

C-OC1 0-T-1 B  pH  6.0  TCLP  (ES  #1 ) 


TCLP.(ES#1) 


‘Percent  RS 


C-OC10-T-1C  pH  8.0 
C-OC10-T-1C  pH  8.0 


TCLP  (ES  #1) 
TCLP  (ES  #1) 


101.2  pg/mL 

100.2  pg/mL 


Mg/my 


pg/mL 


102.4  pg/mL 
100.2  pg/mL 


4990gBjegi^!31ggWap403j 


8 

5 


23161 


C-OC10-T-1D  pH  11.0 
C-OC10-T-1D  pH  11.0 


TCLP  (ES  #1) 
TCLP  (ES#1) 


pg/mL 

pg/mL 


Percent  RSD3H 


C-OC10-T-1B  pH  6.0 
C-OC10-T-1B  pH  6.0 


TCLP  (ES  #2) 
TCLP  (ES  #2) 


C-OC10-T-1C  pH  8.0 

TCLP  (ES  #2) 

100.3  pg/mL 

12.9 

C-OC10-T-1C  pH  8.0. 

TCLP  (ES  #2) 

101.6  pg/mL 

13.7 

C-OC10-T-3A  VWV 

TCLP 

101.5 

pg/mL 

C-OC10-T-3A  WW 

TCLP 

100.2 

pg/mL 

C-OC10-T-1A 


-200  TM 


||Bdtt6ll6 
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8.0871  pg/g 
F-25 


;3.4^ 


167 


5/13/97 
11:18  AM 


Fort  Polk  Data  Results 
Summary 


OC10-T-2A(1) 
XJC10-T-2A  (2) 
:-OC10-T-2A  (3) 
:-OC1Q.T-2A  (4) 


OC11-U-1D 

OC11-U-1D 


>OC11-U-1DAverage 

>tandardt)eviation 


OC11-U-1E 

-OC11-U-1E 


■+30  TM^ 


200  TM 
-200  TM 


200IM1 


*.1401 


8.4928 

8.1248 


mm 


pg/g 
pg/g 


jig/J^iPiiai 


12600 


163  128 

172  168 


47500  1600 


!^|j1684tf%|^;!Si480S^^jv73i7i|fe'#?^34.74 


rl26003fee:12200,^?aftJ4^^g13301 


9 

3 


5/13/97 

11:18AM 


Fort  Polk  Data  Results 
Summary 


C-OC12-(C+F)-B 

C-OC12-(C+F)-B 


■C-OC12-(C+F)-B  Weighted  Av# 


C-OC12-P-1A  (1) 
C-OC12-P-1A  (2) 


Standard  Deviation^ 


C-0C12-P-1A 

C-0C12-P-1A 


C-OC12-P-1  AAverage 
Standard  DeviaUm^^ 
■PereeiiiR^^ 


Lab  Blank  1 
Lab  Blank  2 


+30  TM 
+30  TM 


>1+30™  ss 


decant  TM 
decant  TM 


_ .  .  . .  _  .J  taii."  1 


TCLP 

TCLP 


ug/mL 

Mg/mL 


Raw  Sand  (1) 

-200  TM 

8.7402 

pg/g  : 

Raw  Sand  (2) 

-200  TM 

8.3788 

pg/g 

Raw  Sand  (1) 


+30  TM 


HBaiteiie 
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8.0299  ug/g 
F-27 
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11:18  AM 


Fort  Polk  Data  Results 
Summary 


Cl  Batteiie 
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Instrument  Detection  Limit 
Check  Standard 


wm$m 


Calibration  Verification  Standard 

pg/mL 

2.59 

12.9 

1.02 

2.56 

Wm\  ^Trt..:rL- 

Msum 

SPflfllSSiSai 

3S&SB9GH 

HK&SK 

Quantitation  Limit  Standard 

pg/mL 

0.538 

2.69 

0.137 

0.535 

Method  Blank  1 

pg/mL 

0.000 

0.006 

0.000 

0. 

C-SP15-T-1A 

TCLP 

101.5 

pg/mL 

0.868 

3.08 

0.041 

4 

C-SP15-T-1A  Duplicate 

TCLP 

100.4 

pg/mL 

0.801 

3.14 

0.296 

0 

C-SP15-T-1B 

TCLP 

100.4 

pg/mL 

0.741 

2.95 

0.035 

0 

C-SP15-T-1B  Duplicate 

TCLP 

100.4 

pg/mL 

0.744 

3.01 

0.032 

0 

C-SP15-T-1C 

TCLP 

100.2 

pg/mL 

0.726 

3.10 

0.414 

0 

C-SP15-T-1C  Duplicate 

TCLP 

102.0 

pg/mL 

0.726 

3.10 

0.030 

0 

C-SP15-T-1B  Post  Spike 

TCLP 

100.4 

pg/mL 

1.37 

6.35 

1.08 

Calibration  Verification  Standard 


Quantitation  Limit  Standard 


Method  Blank  1 
Method  Blank  2 
Method  Blank  3 
C-SP15-T-1X 
C-SP15-T-1X  Duplicate 
C-SP15-T-1Y 
C-SP15-T-1Y  Duplicate 
C-SP15-T-12 
C-SP15-T-1Z  Duplicate 
C-SP15-T-1A  PreSpike 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


pg/mL 


pg/mL 


pg/mL 
pg/mL 
pg/mL 
100.7  pg/mL 
100.5  pg/mL 

100.4  pg/mL 

100.5  pg/mL 
101.2  pg/mL 
100.4  pg/mL 
100.4  pg/mL 


1.04  2.62 


0.532 


0.000 

0.000 

0.000 

0.697 

0.688 

0.661 

0.683 

0.662 

0.629 

1.66 


0.006 
0.00 
0. 
3.19 
3.16 
3.07 
3.01 
3.02 
3.00 
6.00 


0.206  0.535 


0.101 

0.067 

0.057 

0.068 

0.070 


||8l 

nffl 

i*J 


0.389 

1.740 

0.994 

0.37 

0.74 


Instrument  Detection  Limit 
Check  Standard 


pg/mL 

pg/mL 


0.023 

2.02 


ilBaltelle 


Putting  Technology  To  Work 


Sept.  20 


I3ft^$w 

ilSToW 

mmm 

calibration  Verification  Standard 

pg/mL 

2.57 

12.8 

1.01 

2.57 

Es^Ta^smTates^msi 

$£  "w  ; 

Siitas^ 

mmom 

USSIM 

luantitation  Limit  Standard 

pg/mL 

0.501 

2.59 

0.239 

0.517 

2>¥rt5;1i;S5Sr 

jgjoofe 

filfiQ4%j 

gBMnwiaralSHS 

C-SP15-T-1D 

-200  TM 

8.0279 

pg/g 

55.4 

125 

33.2 

16.2 

C-SP15-T-1D  Duplicate 

-200  TM 

7.9761 

pg/g 

54.4 

123 

33.4 

15.9 

C-SP15-T-1E 

-200  TM 

7.9851 

pg/g 

61.5 

121 

31.1 

16.4 

-SP15-T-1E  Duplicate 

-200  TM 

7.9571 

pg/g 

-62.4 

121 

30.5 

16.3 

-SP15-T-1D  Pre  Spike 

-200  TM 

7.9842 

pg/mL 

8.34 

17.7 

4.44 

2.51 

SSiK33cg83B®SHS3^ 

yrr: 

Hswr 

HM99«iS98S 

Slroi 

sum 

check  Standard 

pg/mL 

5.05 

25.4 

2.04 

5.02 

mm 


^Weight^- Units; 


Copper^Lead|pAntlmonysfe?2lnc: 


istrument  Detection  Limit 

.  1  llL-L 

pg/mL 

0.003 

0.057 

0.023 

0.003 

Check  Standard 

pg/mL 

5.04 

25.1 

1.99 

5.01 

^100%«S 

S5553I® 

calibration  Verification  Standard 

pg/mL 

2.63 

13.0 

1.04 

2.62 

pSRagnriis^i i  xv? i _'  ■jay 

SPSS® 

ilD5$ 

luantitation  Limit  Standard 

pg/mL 

0.532 

2.65 

0.206 

0.535 

fcrcenfeec^^ 

mm^£ 

POSK 

lethod  Blank  1 

pg/mL 

0.059 

0.099 

0.016 

0.010 

lethod  Blank  2 

pg/mL 

0.022 

0.026 

0.000 

0.001 

lethod  Blank  3 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-SP15-T-1X 

-200  TM 

8.0319 

pg/g 

67.4 

112 

28.7 

1.3 

C-SP15-T-1X  Duplicate 

-200  TM 

7.9996 

pg/g 

68.3 

115 

30.1 

1.31 

C-SP15-T-1Y 

-200  TM 

8.0508 

pg/g 

74.3 

118 

17.4 

2.55 

C-SP15-T-1Y  Duplicate 

-200  TM 

8.0505 

pg/g 

70.7 

116 

31.1 

1.32 

C-SP15-T-1Z 

-200  TM 

8.1139 

pg/g 

104 

125 

31.7 

1.57 

C-SP15-T-1Z  Duplicate 

-200  TM 

8.0755 

pg/g 

108 

126 

31.4 

1.58 

JRM2711 

-200  TM 

8.0124 

pg/g 

110 

864 

306 

1.14 

iBSSSit 

179%K 

iWJfflBKPS 

!PP 

S-SP15-T-1X  Post  Spike 

-200  TM 

8.0319 

pg/mL 

3.55 

8.97 

2.07 

1.63 

mmmmm 

Pall 

s;;v103%ifeM 

&I04%! 

Sheck  Standard 

pg/mL 

5.09 

24.3 

1.93 

4.91 

U$i»A 

S$8%» 

mmfmmmmm 

y-j;  Ihtj’^-Tr  ^ruj££s*qrti3vfci 

werage 

pg/mL 

0.768 

3.07 

0.141 

1.07 

Standard  Deviation 

pg/mL 

0.057 

0.071 

0.170 

1.553 

’ercent  RSD 

7.4% 

2.3% 

120% 

145% 

fpsSsa&l 

WSM0& ss 

werage 

pg/mL 

0.670 

3.08 

0.071 

0.780 

Standard  Deviation 

pg/mL 

0.025 

0.082 

0.016 

0.536 

Watrene 
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F-30 


Sept.  20 


Percent  RSD 

3.7% 

2.7% 

22% 

69% 

Total  Metals/Soil>  Treated  (D  & 

$g|j«  ”  tfcjs  (  Sg  '--r;''  ’  *J!» 

Average 

pg/g 

58.4 

122 

32.1 

16.2 

Standard  Deviation 

pg/g 

4.11 

1.92 

1.47 

0.22 

Percent  RSD 

7.0% 

1.6% 

4.6% 

1.3% 

rrotal  Metals/Soil -Treated  lOWA&Miz 

^sMMLn:  'll  ~>T-  - 'VJi- vJir  :k“ 

iiL\ 

*'Hrv 

siiisii 

Average 

pg/g 

*82.1 

119 

28.4 

Standard  Deviation 

pg/g 

18.7 

5.65 

5.50 

0.48 

Percent  RSD 

23% 

4.8% 

19% 

30% 

llBaffeue 

.  .  .  Putting  Technology  To  Work 


F-31 


Fort  Polk 
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TCLP 


i  g  pj  is  ^  : 

r-iEpr’.-x.  Matrix  j;?:- 

Weight 

Units  ^  Copper  r 

Lead  ^Antimony,. 

r"r  ^  n.v  f~ 

^ZinciA 

]l;FF  : 

nstrument  Detection  Limit 

pg/mL 

0.008 

0.065 

0.046 

0.009 

Check  Standard 

pg/mL 

5.02 

25.1 

2.01 

5.00 

iMMM 

Calibration  Verification  Standard 

pg/mL 

2.49 

12.5 

1.00 

2.50 

MM 

S609S- 

strioo^: 

Quantitation  Limit  Standard 

pg/mL 

0.497 

2.58 

0.226 

0.505 

i«i=]  tin 

^^V‘vT  «v:^ 

3lank 

pg/mL 

0.000 

0.000 

0.004 

0.000 

Method  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.002 

0.000 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.004 

0.000 

C-SP21-T-A1 

TCLP 

100.2 

pg/mL 

1.79 

5.92 

0.068 

0.376 

C-SP21-T-A1  Duplicate 

TCLP 

100.0 

pg/mL 

1.81 

5.86 

0.074 

1.042 

C-SP21-T-B1 

TCLP 

100.2 

pg/mL 

1.99 

6.02 

0.074 

0.418 

C-SP21-T-B1  Duplicate 

TCLP 

100.3 

pg/mL 

1.88 

6.28 

0.044 

0.930 

C-SP21-T-C1 

TCLP 

100.3 

pg/mL 

1.63 

6.02 

0.072 

0.805 

C-SP21-T-C1  Duplicate 

TCLP 

100.7 

pg/mL 

1.58 

5.82 

0.072 

0.401 

C-SP21-L-A1 

Leach -TCLP 

101.7 

pg/mL 

1.77 

21.3 

0.080 

1.08 

C-SP12-Z1A 

Organic  -  TCLP 

100.1 

pg/mL 

1.94 

11.1 

0.064 

1.15 

C-SP15-U-A1 

TCLP 

100.1 

pg/mL 

1.76 

22.1 

0.152 

1.45 

C-SP21-T-A1  PostSpike 

TCLP 

100.2 

pg/mL 

3.656 

15.26 

2.16 

2.44 

MM3 

”105% 

Spiking  Solution 

pg/mL 

10.6 

51.5 

10.1 

10.4 

msm 

Sl'01O/o‘ 

lSitB4%. 

Check  Standard 

pg/mL 

5.02 

24.8 

2.01 

4.94 

IBMPIiKlMl 

Blank 

pg/mL 

0.015 

0.049 

0.006 

o.ooo 

C-SP15-U-A1  Duplicate 

TCLP 

100.8 

pg/mL 

0.659 

58.7 

0.407 

0.220 

C-SP15-U-B1 

TCLP 

100.6 

pg/mL 

0.673 

30.9 

0.107 

0.190 

C-SP15-U-B1  Duplicate 

TCLP 

100.8 

pg/mL 

0.493 

11.6 

0.051 

0.179 

C-SP15-U-C1 

TCLP 

100.3 

pg/mL 

0.516 

37.6 

0.466 

0.723 

C-SP15-U-C1  Duplicate 

TCLP 

100.6 

pg/mL 

0.419 

47.0 

0.770 

0.177 

Method  Blank  1  Soil 

pg/mL 

0.036 

0.136 

0.014 

0.000 

Method  Blank  2  Soil 

pg/mL 

0.000 

0.000 

0.020 

0.000 

Method  Blank  3  Soil 

pg/mL 

0.000 

0.000 

0.005 

0.000 

Method  Blank  4  Soil 

pg/mL 

0.000 

0.000 

0.008 

0.000 

C-SP21-T-D1 

-200  TM 

8.0726 

pg/g 

105 

221 

47.2 

20.4 

3-SP21-T-D1  Duplicate 

-200  TM 

8.0940 

pg/g 

107 

224 

47.1 

20.1 

C-SP21-T-E1 

-200  TM 

8.2876 

pg/g 

91.2 

192 

41.2 

17.1 

C-SP21-T-E1  Duplicate 

-200  TM 

8.1747 

pg/g 

92.4 

194 

40.9 

17.3 

C-SP15-U-D1 

-200  TM 

8.0089 

pg/g 

75.3 

507 

47.9 

21.9 

C-SP15-U-D1  Duplicate 

-200  TM 

7.9970 

pg/g 

73.8 

502 

44.9 

21.6 

C-SP15-U-E1 

-200  TM 

8.0496 

pg/g 

86.0 

505 

48.2 

21.9 

C-SP15-U-E1  Duplicate 

-200  TM 

8.0149 

pg/g 

84.5 

498 

47.4 

21.4 

C-SP21-T-D1  Post  Spike 

-200  TM 

8.0726 

pg/g 

5.208 

14 

2.864 

1.821 

Sii969Ki5 

mmm 
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TCLP 


^iMatrixp^af^ght^ 


Unlts  SwCoppers  jfeXead  -'-  'Antimony.!  .  *  Zinc . 


Spiking  Solution 

pg/mL 

10.6 

52.0 

10.1 

10.4 

!^^S^versSsi^aaS 

ilSSSS£jD6%5 

SSi045^S 

moiiittr 

iOWf: 

Check  Standard 

pg/mL 

5.02 

25.2 

2.00 

4.94 

|j  M-l  l+A  |1  jj  fcytvyPTjk' 

hums 

sa&i&gf 

lianoSI 

Blank 

pg/mL 

0.000 

0.015 

0.015 

0.600 

C-SP12-21  1 

Organic  -  TM 

2.0437 

pg/g 

3956 

6370 

33.6 

1700 

C-SP12-Z1  2 

Organic  -  TM 

2.0004 

pg/g 

-4321 

6630 

32.4 

1765 

C-SP12-21  3 

Organic  -  TM 

2.0318 

pg/g 

3638 

6231 

32.0 

1532 

C-SP12-Z1  4 

Organic  -  TM 

2.0013 

pg/g 

4103 

6602 

33.4 

1699 

Spiking  Solution 
masassskMa^^ 

pg/mL 

5&4raRaiaa«|BI)K 

10.4 

50.7 

9.93 

10.1 

Check  Standard 


SHiSi 


. 


pg/mL 


4.98 


24.9 

mm 


1.96 


4.91 


SIS.... 


i§i 


aoosp 


faWM  - 


T98% 


Blank 


pg/mL 


0.001 


0.029 


0.012 


0.006 


Average 

Standard  Deviation 
Percent  RSD 


pg/mL  1.78  5.99  0.067  0.662 

pg/mL  0.152  0.167  0.012  0.299 

8.53%  2.78%  17.33%  45.13% 


Average 

Standard  Deviation 

Percent  RSD 

pg/mL 

pg/mL 

0.754 

0.504 

67% 

34.6 

17.0 

49% 

0.325  0.490 

0.275  0.516 

84%  105% 

!Total.Metals/Spil|il^atedi*^^iSte3£^S5SS;!iiSs,:S{^^^ 

Average 

pg/g 

99.0 

208.1 

44.1 

18.7 

Standard  Deviation 

pg/g 

8.28 

17.10 

3.55 

1.74 

Percent  RSD 

8.4% 

8.2% 

8.1% 

9.3% 

rr6M!Metata/Soll£;Untreated«ft'%^t$^ 

| 

1 

Average 

pg/g 

79.9 

503 

47.1 

21.7 

Standard  Deviation 

pg/g 

6.23 

4.11 

1.50 

0.23 

Percent  RSD 

7.8% 

0.8% 

3.2% 

1.1% 

!Totai-Metais/Organlc^y^|^^^^^^^^^^^^ 

Average 

pg/g 

4005 

6458 

32.9 

1674 

Standard  Deviation 

pg/g 

287 

191 

0.77 

100 

Percent  RSD 

7.2% 

3.0% 

2.4% 

6.0% 

Balteile 
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alteration  Verification  Standard 


erqe 


uantitation  Limit  Standard 


lank 

ethod  Blank  1  TCLP 
ethod  Blank  2  TCLP 
ethod  Blank  3  TCLP 
-SP25-T-1A 
-SP25-T-1 A  Duplicate 
-SP25-T-1B 
-SP25-T-1B  Duplicate 
-SP25-T-1 C 
-SP25-T-1C  Duplicate 
-SP25-T-1A  Post  Spike 


erce 


Diking  Solution 


heck  Standard 


M  hi l  1 1  l 


m i 


Diking  Solution 


ercen 


heck  Standard 


ercen 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

100.2  pg/mL 
100.8  pg/mL 
100.6  pg/mL 
100.8  pg/mL 

100.3  pg/mL 
100.6  pg/mL 
100.2  pg/mL 


pg/mL 


pg/mL 


ank 

pg/mL 

0.008 

0.075 

0.000 

0. 

eth  Blk-1  Soil 

pg/mL 

0.048 

0.049 

0.000 

0. 

eth  Blk-2  Soil 

pg/mL 

0.027 

0.013 

0.000 

0. 

eth  Blk-3  Soil 

pg/mL 

0.001 

0.019 

0.000 

0. 

-SP15-L-A1 

Leach  -  TM 

8.3036 

pg/g 

244 

829 

139 

-SP15-L-A1  Duplicate 

Leach  -  TM 

8.2016 

pg/g 

250 

835 

138 

j 

-SP25-T-1 D 

-200  TM 

8.2463 

pg/g 

218 

326 

55.0 

-SP25-T-1D  Duplicate 

-200  TM 

8.3083 

pg/g 

216 

324 

54.4 

-SP25-T-1 E 

-200  TM 

8.1410 

pg/g 

208 

325 

53.8 

-SP25-T-1E  Duplicate 

-200  TM 

8.2106 

pg/g 

219 

344 

55.1 

-SP15-L-A1  Post  Spike 

-200  TM 

8.3036 

pg/g 

11.5 

40.3 

7.05 

* 

pg/mL 


pg/mL 


verage 

pg/mL 

7.01 

10.25 

0.01 

. 

tandard  Deviation 
ercent  RSD 

pg/mL 

0.117 

1.7% 

0.167 

1.6% 

0.011 

85% 

1 

j 

DtalMetals/SoHe-.Treated 


verage 

tandard  Deviation 
ercent  RSD 


Antimo 


330  54.6 

9.35  0.64 

2.8%  1.2% 


iZinc^i 

32.2 

1.10 

3.4% 


HBaffeue 
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Instrument  Detection  Limit 
Check  Standard 


MQ/mL 


Method  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-SP21-T-X1 

TCLP 

100.1 

pg/mL 

1.93 

7.37 

0.080 

0.526 

C-SP21-T-X1  Duplicate 

TCLP 

100.4 

pg/mL 

1.85 

6.68 

0.064  . 

1.898 

C-SP21-T-Y1 

TCLP 

100.5 

pg/mL 

1.78 

6.47 

0.049 

0.948 

C-SP21-T-Y1  Duplicate 

TCLP 

100.1 

pg/mL 

1.77 

6.43 

0.064 

0.470 

C-SP21-T-Z1 

TCLP 

100.2 

pg/mL 

1.71 

6.02 

0.076 

0.870 

C-SP21-T-Z1  Duplicate 

TCLP 

100.5 

pg/mL 

1.67 

5.98 

0.072 

0.439 

C-SP21-T-X1  Post  Spike 

TCLP 

100.1 

pg/mL 

1.92 

8.25 

1.09 

1.30 

Spiking  Solution 


Check  Standard 


Percei 


Blank 

Method  Blank  1  Rock 
Method  Blank  2  Rock 
C-SP15-T-1E  (1) 
C-SP15-T-1E  (2) 
C-SP15-T-1D  (1) 
C-SP15-T-1D  (2) 
C-SP15-T-1X  (1) 
C-SP15-T-1X  (2) 
C-SP15-T-1Y  (1) 

Method  Blank  4  Rock 
C-SP15-T-1Y  (2) 
C-SP15-T-1Z(1) 
C-SP15-T-2Z  (2) 
C-SP21-T-1E  Post  Spike 


Check  Standard 


Blank 


+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 

+30  TM 
+30  TM 
+30  TM 
+30  TM 


7.7019 

8.0817 

5.3520 

5.0728 

8.0690 

7.9383 

6.6212 

6.7952 

5.5155 

5.4756 

7.7019 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/mL 


0.028 

0.066 

0.018 

16.4 
152 
479 

64.6 

17.6 

35.5 

30.1 
0.000 

11.2 

25.9 
8.56 

1.642 


0.000 

0.009 

0.000 

71.1 

69.0 

56.9 

47.8 
86.0 
172 
157 

0.000 

57.9 
135 

41.9 
7.328 


0.005 

0.000 

0.003 

7.80 

8.19 

4.18 

5.50 

7.08 

13.7 

13.6 

0.008 

5.69 

7.53 

5.64 

1.295 


0.000 

0.012 

0.000 

19.8 

166 

57.3 

21.2 

13.0 

18.6 

15.1 

0.000 

11.0 

16.7 

17.0 

1.758 


pg/mL 


pg/mL 


0.002 


0.000 


0.000 


ClBalf6ll6 

•  .  .  Putting  Technology  To  Work 


Oct.  5 


•“;S35agstoBsil5*®e®s‘ig^a6te 


Matrix 


Weight  ^  Units  Copper 


Lead  i±  Antimony ^t?Zinc  jg 

--v>*' '  '•  -  "i-  ■:•*  ’  *•  -1;  Jr“5  p;'3^£'i  i 


istrument  Detection  Limit 
Check  Standard 

C7  - 

pg/mL 

pg/mL 

0.007 

5.002 

0.097 

25.17 

0.022 

2.046 

0.003 

5.043 

WMMmM 

Mmmmmm 

Calibration  Verification  Standard 

pg/mL 

2.55 

12.9 

1.01 

2.58 

’errerftsRecOyerjffiiiiS^ 

SBBKnESMli 

«039«irais 

SSUffiUS 

Quantitation  Limit  Standard 

pg/mL 

0.486 

2.52 

0.215 

0.507 

Ifl  t: -  -7101%^ 

WBBRRi 

ilank 

pg/mL 

^0.000 

0.013 

0.000 

/lethod  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.000 

/lethod  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-OC02-T-1A 

TCLP 

101.0 

pg/mL 

6.70 

10.8 

0.098 

4.16 

C-OC02-T-1A  Duplicate 

TCLP 

101.1 

pg/mL 

7.24 

10.9 

0.044 

1.43 

C-OC02-T-1B 

TCLP 

100.4 

pg/mL 

6.74 

11.2 

0.022 

1.36 

C-OC02-T-1B  Duplicate 

TCLP 

100.3 

pg/mL 

6.87 

11.0 

0.050 

1.87 

C-OC02-T-1C 

TCLP 

101.5 

pg/mL 

7.20 

11.6 

0.053 

1.55 

C-OC02-T-1C  Duplicate 

TCLP 

100.9 

pg/mL 

7.75 

11.7 

0.072 

1.38 

C-OC02-T-1C  Post  Spike 

TCLP 

100.9 

pg/mL 

4.43 

10.0 

1.06 

1.65 

wmmmim 

Spiking  Solution 

pg/mL 

10.3  50.5 

10.2 

10.4 

ssiMEasras® 

■ffi^JSSMSES 

Check  Standard 

pg/mL 

5.052  25.28 

1.991 

5.037 

! 

1 

~7'toi%M5Mt01%iEl 

■BBBBI 

mrnm 

3iank 

pg/mL 

0.011  0.054 

6.012 

/lethod  Blank  1  Soil 

pg/mL 

0.022  0.019 

0.000 

0.019 

/lethod  Blank  2  Soil 

pg/mL 

0.000  0.000 

0.006 

/lethod  Blank  3  Soil 

pg/mL 

0.000  0.000 

0.003 

C-OC02-T-1D 

-200  TM 

8.3830 

pg/g 

353  399 

89.0 

46.1 

C-OC02-T-1 D  Duplicate 

-200  TM 

8.2599 

pg/g 

367  415 

93.4 

47.9 

3-OC02-T-1D  Pre  Spike 

-200  TM 

8.0772 

pg/mL 

16.63  20.41 

4.446 

2.465 

1  d05%ESM99%iili 

rjocs 

ISK 

C-OC02-T-1E 

-200  TM 

8.2571 

pg/g 

349  390 

91.6 

42.6 

C-OC02-T-1E  Duplicate 

-200  TM 

8.1989 

pg/g 

369  413 

93.6 

45.1 

C-OC02-T-1E  Post  Spike 

-200  TM 

8.1989 

pg/mL 

16.11  21.01 

4.752 

2.69 

\ 

k 

• 

r 

98%:':’^;82%K£? 

M&W 

Spiking  Solution 

pg/mL 

10.5  51.5 

10.2 

10.5 

Ct  h  1*1-1 1 1 « 

s^o5%^:saio3%^« 

sio*® 

UK 

Sheck  Standard 


pg/mL 


5.05  25.37  2.016  5.00 


«&MMN 

3lank 


■ftKHKIij 

h4hi 


pg/mL 


0.006 


0.059 


0.000 


0.007 


rCLE^Treatedl. 


Copper.  Lead  ;v  Antlmony^Zinc. 


Average 
Standard  Deviation 
Percent  RSD 


pg/mL  7.08  11.2  0.06  1.96 

pg/mL  0.397  0.369  0.026  1.097 

5.6%  3.3%  46%  56% 


fotaliMetals/SoilSrTreated^ 


Copper  Lead  .4  Antimony  Zinc 


Average 

Standard  Deviation 
Percent  RSD 


pg/g 

pg/g 


360 

9.89 

2.7% 


404 

11.87 

2.9% 


92 
2.15 
2.3% 


45 

2.22 

4.9% 


llBattelie 
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F-36 


Instrument  Detection  Limit 
Check  Standard 


Blank 

pg/mL 

0.000 

0.051 

0.000  0 

Method  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.001  0 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.002  0 

Method  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.000  0 

C-SP21-U-1A 

TCLP 

100.8 

pg/mL 

0.830 

21.8 

0.221  0 

C-SP21-U-1A  Duplicate 

TCLP 

101.4 

pg/mL 

0.480 

18.7 

0.070  0 

C-SP21-U-1B 

TCLP 

101.2 

pg/mL 

0.419 

14.5 

0.084  0 

C-SP21-U-1B  Duplicate 

TCLP 

100.6 

pg/mL 

0.505 

29.7 

0.232  0 

C-SP21-U-1C 

TCLP 

101.4 

pg/mL 

1.97 

17.3 

0.096  0 

C-SP21-U-1C  Duplicate 

TCLP 

100.1 

pg/mL 

1.80 

23.7 

0.089 

C-SP21-U-1C  Pre  Spike 

TCLP 

100.1 

pg/mL 

2.61 

26.4 

0.346  0 

Check  Standard 


iPe 


Blank 

Method  Blank  1  Soil 
Method  Blank  2  Soil 
Method  Blank  3  Soil 
C-SP21-U-1D 
C-SP21-U-1D  Duplicate 
C-SP21-U-1D  Pre  Spike 


ecov 


C-SP21-U-1E 
C-SP21-U-1E  Duplicate 
C-SP21-U-1E  Post  Spike 


Spiking  Solution 


ercent 


Check  Standard 


Mi  I  h  i  'ii  in 


-200  TM 
-200  TM 
-200  TM 


-200  TM 
-200  TM 
-200  TM 


Blank 


pg/mL 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
8.1610  pg/g 
8.1059  pg/g 
8.2840  pg/mL 


8.2839  pg/g 
8.1830  pg/g 
8.1830  pg/mL 


pg/mL 


pg/mL 


pg/mL 


0.026 


0.000 


C^Batfeiie 

.  .  .  Putting  Technology  To  Work 


Oct.  7 


TotafcMetals/SoIts^ntreated.^^:;~:4^:fear^ 

Average  1-19/9  80  500  41  22 

Standard  Deviation  M9/g  i0.22  67.51  5.80  2.76 

Percent  RSD  _ _ _ 13% _ 13%  14%  13% 


llBaiteile 

.  .  .  Putting  Technology  To  Work 


Oct.  8 


Units  ?  Copper  r  Lead  ;  .Antimony  ^^nc. . 

“  "**  “  —  $g *  i 


Instrument  Detection  Limit 

Check  Standard 

pg/mL 

pg/mL 

0.004 

4.93 

0.058 

24.3 

0.015 

2.00 

0.002 

4.96 

*iSJ99%/ 

U&toosili 

Calibration  Verification  Standard 

pg/mL 

2.48 

12.3 

1.02 

2.53 

£i 

iSSS99%? 

feSS98%g; 

1 

1 

UoW 

Quantitation  Limit  Standard 

pg/mL 

0.514 

0.26 

0.200 

0.539 

isiiiifes# 

mi 

msm 

Blank 

pg/mL 

0.000 

0.071 

0.000 

0.004 

Method  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.000 

Method  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-OC02-F-1A 

TCLP 

100.5 

pg/mL 

7.73 

15.2 

0.168 

1.18 

C-OC02-F-1A  Duplicate 

TCLP 

100.2 

pg/mL 

7.94 

15.0 

0.173 

1.40 

C-OC02-F-1A  Pre  Spike 

TCLP 

100.5 

pg/mL 

4.32 

9.05 

0.208 

0.705 

■wfe&s&fe*  SvarrJ  SHciasr^ 

-  ,  t 

liSSnsi 

^USS 

C-SP25-U-1A 

TCLP 

101.0 

pg/mL 

0.416 

14.7 

0.070 

0.184 

C-SP25-U-1A  Duplicate 

TCLP 

100.2 

pg/mL 

0.492 

27.9 

0.241 

1.38 

C-SP25-U-1B 

TCLP 

101.2 

pg/mL 

2.21 

51.1 

0.785 

0.216 

C-SP25-U-1B  Duplicate 

TCLP 

100.9 

pg/mL 

0.360 

12.2 

0.072 

0.159 

C-SP25-U-1C 

TCLP 

101.7 

pg/mL 

0.550 

16.1 

0.184 

0.544 

C-SP25-U-1C  Duplicate 

TCLP 

101.1 

pg/mL 

0.386 

10.0 

0.046 

0.207 

C-OC02-F-1A  Post  Spike 

TCLP 

100.5 

pg/mL 

4.44 

11.4 

1.15 

1.57 

SmM&mmSsBki 


a»taiaiai 


mmmsmm 


tsm& 


Spiking  Solution 


pg/mL 


10.2  49.5 


10.2  10.8 


Vi 


Check  Standard 

iraroenbieawetvii 


pg/mL 

mam 


4.91  24.3  2.01  4.98 


Blank 
Method  Blank  1  Soil 
Method  Blank  2  Soil 
Method  Blank  3  Soil 
C-SP25-U-1E 
C-SP25-U-1D 
C-SP25-U-1E  Duplicate 
C-SP25-U-1D  Duplicate 
C-SP25-U-1 D  Post  Spike 


-200  TM 
-200  TM 
-200  TM 
-200  TM 
-200  TM 


8.1242 

8.1455 

8.2112 

8.1757 

8.1757 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


0.008 

0.019 

0.000 

0.000 

86.0 

87.9 

95.0 

89.3 

4.45 


0.071 

0.020 

0.000 

0.000 

623 

643 

676 

646 

30.2 


0.000 

0.003 

0.000 

0.000 

62.7 

64.8 

65.4 

66.4 
3.43 


0.009 

0.016 

0.005 

0.003 

27.3 

26.3 

29.8 

26.9 
1.94 


Spiking  Solution 

pg/mL 

10.3 

50.2  10.3 

10.6 

Bi^a.^artStaBakBsa^ 

B5SRI  03%f^H1005^lfi®1037E^I 

wism 

Check  Standard 

pg/mL 

4.91 

24.4  1.99 

4.97 

H '^fsl  1  Za -  knU-i 

Blank 

pg/mL 

0.000 

0.017  0.000 

0.004 

iTCLElSUirtmatediiPi^^ 

j&Copperry 

il^ad^aAntimdny#feZlnc;?K 

Average 

pg/mL 

0.736 

22.002  0.233 

0.448 

Standard  Deviation 

pg/mL 

0.726 

15.553  0.281 

0.478 

Percent  RSD 

99% 

71%  121% 

107% 

llBattelie 

.  .  .  Putting  Technology  To  Work 


F-39 


Oct.  8 


>tal  Metals/Soils  -  Untreated 

Coppery 

.Lead  Antimony;. 

igZincsa 

/erage 

89.6 

647.0  64.8 

27.6 

andard  Deviation 

pg/g 

3.86 

21.9  1.59 

1.56 

jrcent  RSD 

4% 

vP 

cr* 

CM 

vP 

0s 

CO 

6% 

CBaiteiie 


Putting  Technology  To  Work 


F-40 


Instrument  Detection  Limit 
Check  Standard 


Calibration  Verification  Standard 


4.955 


25.18 


4.997 


pg/mL 


Blank 

pg/mL 

0.000 

0.000 

0.000 

0. 

Method  Blank  1  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0. 

Method  Blank  2  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0. 

Method  Blank  3  TCLP 

pg/mL 

0.000 

0.000 

0.000 

0. 

C-OC04-T-1A 

TCLP 

100.3 

pg/mL 

5.08 

7.58 

0.048 

0. 

C-OC04-T-1A  Duplicate 

TCLP 

101.6 

pg/mL 

5.00 

7.97 

0.070 

0. 

C-OC04-T-1B 

TCLP 

102.1 

pg/mL 

5.28 

7.67 

0.061 

0. 

C-OC04-T-1B  Duplicate 

TCLP 

100.7 

pg/mL 

5.21 

7.96 

0.084 

0. 

C-OC04-T-1B  Pre  Spike  (1) 

TCLP 

100.7 

pg/mL 

7.23 

17.4 

0.195 

C-OCQ4-T-1B  Pre  Spike  (2) 


C-OC04-T-1B  Post  Spike 


Spiking  Solution 


Check  Standard 


'ercen 


C-OC04-T-1D  Pre  Spike  (1) 


Check  Standard 


Blank 


TCLP 


TCLP 


100.7  pg/mL 


100.7  pg/mL 


pg/mL 


pg/mL 


4.926 


24.75 


Blank 

pg/mL 

Method  Blank  1  Soil 

pg/mL 

Method  Blank  2  Soil 

pg/mL 

Method  Blank  3  Soil 

pg/mL 

C-OC04-T-1D 

-200  TM 

8.2524 

pg/g 

C-OC04-T-1D  Duplicate 

-200  TM 

7.9683 

pg/g 

C-OC04-T-1D  Pre  Spike  (1) 

-200  TM 

8.3488 

pg/mL 

|iH 

|m 


-200  TM 


8.2839 


10.4  17.9 


pg/mL 


pg/mL 


pg/mL 


10.4  52.7 


4.993  25.92 


0.148 


1.873 


hiiilTn 


0.019  0.000 


Hi 

pp| 

raf 

m 


nvi 

[ill 


[ilil 

71 


C-OC04-T-1D  (1) 

+30  TM 

1.5692 

pg/g 

788 

807 

330 

7 

C-OC04-T-1D  (2) 

+30  TM 

1.1110 

pg/g 

166 

123 

61.8 

1 

C-OC04-T-1E 

-200  TM 

8.1422 

pg/g 

167 

273 

65.3 

2 

C-OC04-T-1E  Duplicate 

-200  TM 

8.0154 

pg/g 

156 

257 

61.6 

2 

C-OC04-T-1E  Post  Spike 

-200  TM 

8.0154 

pg/mL 

7.66 

15.9 

3.69 

1 

10.2  10.49 


1.949  4.97 


0.000  0.000 


llBalteile 


Putting  Technology  To  Work 


Oct.  10 

•  t 


CLP~Treated 

Copper 

sLeadisifiAntlmonyi. 

{pZIncftPl 

average 

pg/mL 

5.14 

0.925 

itandard  Deviation 

pg/mL 

0.128 

0.026 

'ercent  RSD 

2% 

3% 

otal  Metals/Soils  -Treated  t  =  ,T - 

Coppery 

Lead  SHsAntimonya 

jsancai 

vverage 

Mg/g 

165 

269  64 

23 

standard  Deviation 

pg/g 

6.96 

10.19  2.33 

1.04 

’ercent  RSD 

-  4% 

4%  4% 

5% 

llBaltelle 


Putting  Technology  To  Work 


F-42 


K^ry-rJ 


Blank 

pg/mL 

0.000 

0. 

Method  Blank  1 

pg/mL 

0.000 

0. 

Method  Blank  2 

pg/mL 

0.000 

0. 

Method  Blank  3 

pg/mL 

0.000 

0. 

C-OC07-P-1A 

TCLP 

101.4 

pg/mL 

0.000 

C-OC07-P-1A  Pre  Spike  (1) 

TCLP 

101.3 

pg/mL 

1.00 

16 

C-OC07-P-1A  Duplicate 

TCLP 

101.3  pg/mL 

0.000 

319 

0.111 

C-OC07-P-1A  Pre  Spike  (2) 

TCLP 

101.3  pg/mL 

1.02 

165 

0.107 

.sBHSTfjjw 


C-OC07-P-1A  Post  Spike 


Spiking  Solution 


TCLP 


101.4  pg/mL 


pg/mL 


0.986 


Blank 

pg/mL 

0. 

Method  Blank  1  Soil 

pg/mL 

0. 

Method  Blank  2  Soil 

pg/mL 

0. 

C-OC07-P-1A 

+30  TM 

0.7630 

pg/g 

1 

C-OC07-P-1A 

-200  TM 

8.2565 

pg/g 

2 

C-OC07-P-1A  Pre  Spike  (1) 

-200  TM 

6.6623 

pg/mL 

« 

ecove 


C-OC07-P-1A  Pre  Spike  (2) 


-200  TM 


8.0990  pg/g 


0.704 


Spiking  Solution 


Check  Standard 


Blank 


pg/mL 


pg/mL 


pg/mL 


0.000 


0.000 


0.000 


ClBalt6ll6 

.  .  .  Putting  Technology  To  Work 


Oct.  16 


Sample  *L' 

Matrix... 

Weight  jy: 

Units 

^•Copperrrr* 

Lead  .4  Antimony.  Zinc  ^4 

..  'V  '•  •  •'  '  vh  -  . 

-•:  -g-rar.¥ 

1.~~  ”... 

nstrument  Detection  Limit 

Bheck  Standard 

rams 

5.03 

25.32 

2.034 

5.02 

"  I :  -  j-1 01  %  . 

mmmamsm 

Calibration  Verification  Standard 

pg/mL 

2.46 

12.4 

1.00 

2.49 

r~I:'99%l 

Quantitation  Limit  Standard 

pg/mL 

0.496 

2.65 

0.212 

0.526 

S§«S!l99%IS 

mmm 

Ig&HiSI 

Blank 

pg/mL 

6.666 

0.000 

0.001 

0.000 

Method  Blank  1 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  2 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-OC12-P-1A(1) 

3-OC12-P-1A  (2) 

C-OC12-P-1A  (3) 

3-OC12-P-1A  (4) 

C-OC12-P-1A  (1)  Post  Spike 

leachate 

leachate 

leachate 

leachate 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

0.137 

0.131 

0.758 

0.750 

1.230 

357 

356 

360 

355 

287 

2.09 

2.34 

2.23 

2.24 

2.60 

58.6 

58.5 

59.2 

58.3 
47.1 

PeritSKRe^ 

-682%':  i 

CS'V  71%>:^ 

%mw 

Spiking  Solution 

pg/mL 

9.748 

51 

9.53 

9.68 

liiliTSil 

M302%§ 

WMi 

Check  Standard 

pg/mL 

5.011 

25.35 

1.987 

5.032 

llioi%t 

wmmm 

1533B 

Blank 

pg/mL 

0.000 

0.258 

0.006 

6.041 

Method  Blank  1 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  2 

pg/mL 

0.000 

0.000 

0.000 

0.000 

3-OC10-T-1B  pH  6.0 
3-OC10-T-1B  pH  6.0  Duplicate 
C-OC10-T-1C  pH  8.0 
C-OC10-T-1C  pH  8.0  Duplicate 
C-OC10-T-1D  pH  11.0 
C-OC10-T-1D  pH  11.0  Duplicate 
C-OC10-T-1D  pH  11.0  Pre  Spike 

TCLP  (ES  #1) 
TCLP  (ES  #1) 
TCLP  (ES  #1) 
TCLP  (ES  #1) 
TCLP  (ES#1) 
TCLP  (ES  #1 ) 
TCLP (ES  #1 ) 

101.2 

100.2 

102.4 
100.2 

100.4 
102.1 
102.1 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

6.90 

6.85 

6.42 

6.40 

8.36 

8.33 

10.4 

23.9 

23.3 

15.7 

15.8 

14.8 

14.9 
24.5 

0.255 

0.398 

0.291 

0.234 

0.520 

0.455 

0.660 

1.88 

1.85 

1.14 

1.09 

1.24 

1.56 

2.61 

vH  &1 ■ %  1  - 1'  S  i  '  * 

HHil 

F13051SI 

gEraa 

C-OC10-T-1D  pH  11.0  Pre  Spike 

TCLP  (ES#1) 

162.1 

pg/mL 

10.42 

24.5 

0.586 

2.59 

ffmrnimmsnsBsBt 

~  V;f 

:lSK2IP4%:;:i- 

'  ;’;96%i 

Si;132%Iil 

mm 

C-OC10-T-1B  pH  6.0 
C-OC10-T-1B  pH  6.0  Duplicate 
C-OC10-T-1B  pH  6.0  Post  Spike 

TCLP  (ES  #2) 
TCLP  (ES  #2) 
TCLP  (ES  #1 ) 

166.8 

100.6 

101.2 

pg/mL 

pg/mL 

pg/mL 

12.4 

12.3 

4.08 

31.2 

29.5 

15.4 

0.225 

0.267 

1.17 

2.22 

2.13 

1.85 

”^v^-  98%  ^ 

H93 w, 

WqM 

Spiking  Solution 

pg/mL 

10.2 

49.1 

9.85 

10.0 

SI98 9£ 

PSS5WSI 

mm 

Check  Standard 

Daman^  :  £7  «*#•«#«»  a  ~  -  * 

pg/mL 

5.04 

25.0 

5'@|'O0%s 

1.95 

'J'l  *  0^0/  ^  V^;/lyy‘LL'r 

5.01 

Blank 

pg/mL 

0.666 

0.088 

7>;£s 57 w  /0< 

0.600 

6.013 

C-OC10-T-1C  pH  8.0 
C-OC10-T-1C  pH  8.0  Duplicate 
C-OC10-T-1D  pH  11.0 
C-OC10-T-1D  pH  11.0  Duplicate 
C-OC10-T-2A 

TCLP  (ES  #2) 
TCLP  (ES  #2) 
TCLP  (ES  #2) 
TCLP  (ES#2) 
TCLP 

100.3 

101.6 

100.1 

99.2 

100.8 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

12.9 

13.7 
18.4 

18.8 
10.8 

25.8 

25.2 

25.0 

25.6 

21.7 

0.430 

0.354 

0.437 

0.522 

0.122 

1.55 

1.59 

1.83 

1.85 

2.13 

C-OC10-T-1A 

TCLP 

100.2 

pg/mL 

10.7 

22.2 

0.096 

2.25 

C-Batreiie 
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Method  Blank  1  Soil 
Method  Blank  2  Soil 
Method  Blank  3  Soil 
C-OC10-T-1A 
C-OC10-T-1A  Duplicate 
C-OC10-T-1A  Pre  Spike  (1) 


C-OC10-T-1A  Pre  Spike  (2) 


-200  TM 
-200  TM 
-200  TM 


-200  TM 


pg/mL 
pg/mL 
pg/mL 
8.0871  pg/g 
8.1648  pg/g 
8.0908  pg/mL 


8.2793  pg/mL 


0.005 

0.000 

765 

765 

34.1 


0.010 

0.029 

844 

842 

40.8 


riim 


0.000 

0.063 

167 

164 

7.89 


C-OC10-T-1A 

+30  TM 

8.4577 

pg/g 

2336 

1232 

358 

C-OC10-T-2A 

-200  TM 

8.0088 

pg/g 

792 

842 

171 

C-OC10-T-2A  Duplicate 

-200  TM 

8.1277 

pg/g 

762 

815 

169 

C-OC10-T-2A 

+30  TM 

8.7572 

pg/g 

2343 

1265 

366 

C-OC10-T-1A  Post  Spike 

-200  TM 

8.0871 

pg/g 

30.7 

37.1 

7.66 

Spiking  Solution 


Blank 


pg/mL  10.0  47.8  9.8  9.767 


pg/mL  4.924  24.37  1.943 


pg/mL  0.023  0.042  0.000  0.012 
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>amplelD  :  .  V-  ^ 

Matrix: 

v  Weight 

Units 

Coppery 

4^  Lead Antimony^ ,  Zinc  i£ 

;  ^  3^..^  ^rr  ^  S! ;  ..’.'rpry • 

nstrument  Detection  Limit 

pg/mL 

0.006 

0.063  0.04 

0.005 

Check  Standard 

pg/mL 

4.98 

24.8  1.89 

4.98 

,  ynyiJ'C^ti^HiirrmWt  1 1  ill  . 

1100%: 

Calibration  Verification  Standard 

pg/mL 

2.42 

12.0  1.01 

2.46 

’eiwh^eccweryse;'.  /fefc ;  -*&• . . 

ISP 

l^;  7  96%J  ^3^01%SA 

H98|i 

Quantitation  Limit  Standard 

pg/mL 

0.4621 

2.296  6.1897 

0.5099 

U aH  11B  R  j^y^^^nffyTjTTrHfp ipf  n 

i^SSfe* 

Si332%iKsW5%IW102%; 

Clank 

pg/mL 

0.000  0.000 

0.000 

Method  Blank  1 

TCLP 

pg/mL 

0.000 

0.000  0.000 

0.000 

Method  Blank  2 

TCLP 

pg/mL 

0.000 

0.000  0.004 

0.000 

Method  Blank  3 

TCLP 

pg/mL 

0.000 

0.000  0.003 

0.000 

C-OC10-T-1A 

TCLP 

99.9 

pg/mL 

11.2 

21.3  0.124 

2.14 

C-0C12C+F-A 

TCLP 

100.2 

pg/mL 

18.8 

39.3  0.184 

3.09 

C-0C12C+F-A 

TCLP 

101.7 

pg/mL 

22.0 

51.0  0.164 

3.43 

C-C-OC12C+F-A  Pre  Spike 

TCLP 

101.7 

pg/mL 

11.8 

30.1  0.179 

2.20 

mss 

Warn 

C-C-OC1 2C+F-A  Pre  Spike 

TCLP 

101.7 

pg/mL 

12.0 

30.5  0.106 

2.23 

••a;%.102%'-: 

>102% 

C-OC12C+F-B 

TCLP 

100.3 

pg/mL 

22.2 

51.1  0.100 

3.39 

C-OC12C+F-B 

TCLP 

100.5 

pg/mL 

22.1 

50.7  0.124 

3.34 

C-OC10-T-2A 

TCLP 

101.1 

pg/mL 

11.3 

21.5  0.227 

2.63 

C-OC12-P-1A 

TCLP 

100.0 

pg/mL 

0.200 

262  0.344 

9.67 

C-OC10-T-1A  Post  Spike 

TCLP 

99.9 

pg/mL 

5.80 

13.8  0.994 

1.92 

';  '  77% : 

*mom 

5p5%i 

Spiking  Solution 

pg/mL 

9.72 

48.1  9.03 

9.69 

%cent  Recovery  r^„  » 

*  '  LLi'JCL  jfi! 

Ip7%. 

Check  Standard 

pg/mL 

4.83 

24.2  1.83 

4.86 

iM^§75Si| 

i^Sl?s9TSS^2^^6l825!ft^  l  >V  2*97%; 

Blank 

0.000 

0.000  0.000 

0.003 

Method  Blank  1 

Soil 

0.001 

0.000  0.006 

0.000 

Method  Blank  2 

Soil 

0.000 

0.000  0.000 

0.000 

Method  Blank  3 

Soil 

0.000 

0.000  0.000 

0.000 

C-OC12C+F-A 

-200  TIM 

8.0697 

pg/g 

762 

1517  276 

92.9 

C-OC12C+F-A 

-200  TIM 

8.1550 

pg/g 

769 

1538  282 

93.2 

C-OC12C+F-A  Pre  Spike 

-200  TIM 

8.3382 

pg/g 

859 

1684  318 

112 

B  ■T-1  !j  !!y  IT  IT  s  -yiyi^friT  !?f WjslySiprai^^ 

■  w4  I  w"  wilt  H  w-h  •*  1  rl  w^  ft’  ™  m flJuTffffff 

i21^4S?JSS2 

SSfc93%| 

H55%i 

C-OC12C+F-A  Pre  Spike 

-200  TM 

8.3251 

pg/g 

856 

1680  328 

112 

1SSP0%‘1 

C-OC12C+F-A 

+30  TIM 

8.0353 

pg/g 

1694 

4864  491 

277 

C-OC12C+F-B 

+30  TIM 

8.0361 

pg/g 

1285 

3973  396 

220 

C-OC12C+F-B 

-200  TIM 

8.3335 

pg/g 

680 

1315  238 

81.2 

C-OC12C+F-B 

-200  TIM 

8.3453 

pg/g 

673 

1305  241 

79.4 

C-OC03-M-1A 

-200  TIM 

7.7917 

pg/g 

1261 

3749  46.8 

237 

Spiking  Solution 

pg/mL 

9.64 

47.5  9.36 

9.62 

PercentRecoven&5?l  £Sfg^fSSI  liSiSi® 

~L>^1r>4lS  12 

SSSI96%s 

Check  Standard 

pg/mL 

4.70 

23.5  1.89 

4.75 

•••.nv?;,':-:94%'-: 

ls95%; 
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^Weightv 

gapsj^glipS 


Units,  CopperLead 


...:ncps 


Instrument  Detection  Limit 
Check  Standard 


pg/mL 

pg/mL 


0.01 

4.98 


0.103 

24.7 


0.023 

1.95 


jummsm 


.'.-L-I..  *  -r. 


BhKatffearttoSiM  sSagae»B 


o  \ 


0.003 

4.98 

JpHMffflS 


Calibration  Verification  Standard 


pg/mL  2.48 


12.5  1.01 


2.54 


Quantitation  Limit  Standard 


Blank 

pg/mL 

0.000 

0.000 

Method  Blank  1 

TCLP 

pg/mL 

0.000 

0.000 

Method  Blank  2 

TCLP 

pg/mL 

0.000 

0.000 

Method  Blank  3 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

C-OC02-Q-1A  (1) 
C-OC02-Q-1A  (2) 
C-OC02-Q-1A  (3)  Pre  Spike 

TCLP 

TCLP 

TCLP 

pg/mL 

pg/mL 

pg/mL 

21.6 

21.4 

22.2 

631 

622 

625 

5.46 

4.70 

5.07 

39.5 

38.9 

39.1 

Method  Blank  1 

Soil 

pg/mL 

0.222 

1.13 

0.000 

0.017 

Method  Blank  2 

Soil 

pg/mL 

0.030 

0.000 

0.000 

0.014 

Method  Blank  3 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.011 

C-SP25-T-1D 

+30  TM 

0.6572 

pg/g 

193 

482 

17.4 

35.3 

C-OC02-T-1D 

+30  TM 

0.9764 

pg/g 

371 

66.6 

12.3 

40.6 

C-OC02-T-1E 

+30  TM 

7.5134 

pg/g 

32.3 

39.9 

8.16 

5.16 

C-SP25-T-1E 

+30  TM 

0.2502 

pg/g 

91.9 

83.9 

2.40 

25.2 

C-SP25-T-1E  Post  Spike 

+30  TM 

0.2502 

pg/mL 

1.25 

5.23 

0.96 

1.05 

mmm 

H96fe 

«S2i 

Spiking  Solution 

pg/mL 

9.91 

48.6 

9.19 

9.75 

8B&9S4I 

Check  Standard 

pg/mL 

5.13 

25.8 

1.93 

5.09 

£PerSr^i^i^^^Si3 

SS3&3SPS3S 

Blank 

0.000 

0.000 

0.000 

0.005 

C-SP1 5-U-E1 

+30  TM 

2.8230 

pg/g 

467 

7170 

232 

44.5 

C-SP25-U-E1 

+30  TM 

8.0645 

pg/g 

1210 

6205 

260 

154 

C-SP21-U-E1 

+30  TM 

8.0758 

pg/g 

14413 

2850 

363 

1448 

C-SP25-U-1D 

+30  TM 

8.1708 

pg/g 

2577 

17000 

745 

261 

C-SP21-U-1D 

+30  TM 

8.2894 

pg/g 

36673 

5028 

282 

4020 

C-OC02-F-1A 

-200  TM 

8.1482 

pg/g 

1021 

982 

264 

66.7 

C-OC02-F-1A  Duplicate 

-200  TM 

7.6230 

pg/g 

980 

952 

260 

73.5 

C-OC02-F-1A 

+30  TM 

8.1839 

pg/g 

961 

807 

240 

91.3 

C-OC02-F-1A  Pre  Spike 

-200  TM  • 

8.4054 

pg/mL 

85.7 

87.3  19.4  7.47 

Spiking  Solution 

pg/mL 

gaL^r  /o.f 

9.29 

45.0  7.43  8.95 

Check  Standard 


tit-kt.- : 3  1 S ' ; J r  :  , 5 ; S j ^ ! jt  :.  '* S jj ■- ji ^ r 


sspas? 


pg/mL 


Blank 


pg/mL 


0.005 


0.000 


0.000 


0.006 
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istrument  Detection  Limit 
;heck  Standard 


M  i  II 


Calibration  Verification  Standard 


ecove 


Quantitation  Limit  Standard 


OBanene 


Putting  Technology  To  Work 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/mL 


pg/g 

pg/g 

pg/g 

pg/mL 


pg/mL 


pg/mL 


0.474 


0.000 

0.000 

0.000 

18.2 

16.1 

16.1 

15.1 

6.94 

6.46 

0.647 

0.095 

0.019 

0.000 

219 

224 

24.7 


0.000 

0.000 

0.000 

6.97 

6.32 

6.64 

6.02 

18.3 
16.9 

29.3 
0.179 
0.000 
0.000 

447 

481 

55.1 


0.212 


0.000 

0.009 

0.000 

0.030 

0.053 

0.023 

0.046 

0.156 

0.078 

0.080 

0.000 

0.000 

0.000 

50.6 

56.7 

8.12 


421 

409 

118 

9.02 

256 

248 

57.0 

7.94 

41.0 

36.1 

4.84 

1.06 

84%y 

MOVk 

10.0 

49.3 

10.0 

mm 

mim. 

5.01 

24.9 

1.98 

Bism 

SlOfK'.'® 

'i  : 

0.502 


0.003 

0.132 

0.100 

2.59 

2.30 

2.42 

2.18 

1.20 

1.32 

17.5 
0.005 
0.000 
0.000 

30.5 
31.1 
3.84 


pg/mL 


0.000 


0.000 


0.000 


0.004 


ple>iPiSpfc^#5 

pjgp.MatriXa 

Weight*Unlts?p 

Copper 

spaas*!® 

sf 

I 

‘"SQ  't.t 

y  jRe;  - 

Antimony 


fg^incj 


Calibration  Verification  Standard 


pg/mL 


Blank 

Method  Blank  1 
Method  Blank  2 
Method  Blank  3 
C-0C11-0-1A 
C-0C11-0-1A 
C-OC04-T-1 A  Water  Wash 
C-OC04-T-1 A  Water  Wash 
C-OCQ4-T-1A  WW  Pre  Spike 


C-OC04-T-1A  WW  Pre  Spike 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


0.000 

0.000 

0.000 

0.000 

1.52 

2.97 

4.71 

4.76 

7.06 


0.000 

0.000 

0.000 

0.000 

610 

630 

6.39 

6.23 

17.1 


Check  Standard 


Blank 


pg/mL 


pg/mL 


00 

00 

00 

00 

22 

88 


0.125 


0.200 


C-OC02-T-1C  WW 

TCLP 

1007 

pg/mL 

6.82 

8.94 

0.048 

0 

C-OC02-T-1C  WW 

TCLP 

101.5 

pg/mL 

6.21 

8.63 

0.035 

0 

C-OC02-T-1A  pH  6.13 

TCLP 

100.3 

pg/mL 

4.71 

7.10 

0.072 

0 

C-OC02-T-1A  pH  6.04 

TCLP 

100.0 

pg/mL 

3.47 

5.71 

0.065 

0 

C-OC02-T-1C  pH  5.90 

TCLP 

100.0 

pg/mL 

5.86 

8.45 

0.148 

C-OC02-T-1C  pH  6.00 

Spiking  Solution 

^e^o^ecosflBR^s^^^a 

TCLP 

100.7 

pg/mL 

pg/mL 

7.16 

11.0 

Haases® 

9.59 

53.1 

as 

0.114 

10.6 

0.044 


0.000 


llBaiteue 
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_  Matrix  -  _  -  -  Weighty 

|lliilteii|| 

instrument  Detection  Limit 

pg/mL 

0.008 

0.051 

0.035 

0.005 

Check  Standard 

pg/mL 

4.964 

24.17 

1.95 

4.888 

wmmm 

iii96S5i 

Calibration  Verification  Standard 

pg/mL 

2.478 

12.08 

0.9995 

2.458 

KigiS 

Quantitation  Limit  Standard 

pg/mL 

0.4923 

«bbbb^ 

2.413  0.2087 

0.5186 

'mkifyAm 

Blank 

pg/mL 

-0.0076 

-0.1005 

-0.0189 

0.0018 

Method  Blank 

TCLP 

pg/mL 

-0.0488 

-0.1906 

-0.0205 

-0.0194 

Method  Blank 

TCLP 

pg/mL 

-0.048 

-0.2224 

-0.0158 

-0.0221 

Method  Blank 

TCLP 

pg/mL 

-0.0508 

-0.2352 

-0.0241 

-0.0218 

C-OC02-U-1B 

TCLP 

100.1 

pg/mL 

0.8382 

111.08 

2.172 

0.2626 

C-OC02-U-1B 

TCLP 

100.6 

pg/mL 

0.5324 

32.92 

0.4494 

0.294 

C-OC02-U-1A 

TCLP 

102.0 

pg/mL 

0.4298 

7.992 

0.0318 

0.3884 

C-OC02-U-1A 

TCLP 

101.1 

pg/mL 

0.4464 

9.924 

0.0276 

C-OC11-U-1B 

TCLP 

101.3 

pg/mL 

1.8922 

83.66 

0.3212 

0.4178 

C-OC11-U-1B 

TCLP 

101.5 

pg/mL 

1.3186 

98.18 

0.4838 

0.3822 

C-OC11-U-1A 

TCLP 

101.2 

pg/mL 

8.834 

152 

1.249 

0.891 

C-OC11-U-1A 

TCLP 

100.9 

pg/mL 

1.1712 

91.74 

0.6318 

C-OC05-FB-1A 

TCLP 

100.5 

pg/mL 

-0.0846 

-0.2674 

-0.0156 

0.014 

C-OC05-FB-1A 

TCLP 

102.1 

pg/mL 

0.1666 

0.2266 

-0.0082 

0.4192 

C-OC05-FB-1A 

TCLP 

102.1 

pg/mL 

0.172 

0.2516 

-0.018 

0.4186 

C-OC11-U-1A  Post  Spike 

TCLP 

100.9 

pg/mL 

1.53 

45.4 

1.23 

1.28 

SSI853H 

wmmm 

W5T%' 

Spiking  Solution 

pg/mL 

9.96 

48.6 

9.61 

9.60 

mmmm 

SSMSSI 

SS’§6$IS 

§t96%; 

Check  Standard 

pg/mL 

5.01 

24.4 

1.90 

4.91 

fSWWSSS^USMMBBSSM 

-?1  "ift  u  L-ij1  p  jjiumjw 

'^rr-a-  r 

mmm 

sSi98S®=; 

§Ss$5SGSS 

Blank 

pg/mL 

0.019 

0.010 

C-OC10-T-3A 

TCLP 

101.5 

pg/mL 

9.85 

18.4 

1.42 

C-OC10-T-3A 

TCLP 

100.2 

pg/mL 

9.30 

17.3 

m 

1.25 

C-OC10-T-3A  Pre  Spike 

TCLP 

100.2 

pg/mL 

11.3 

26.8 

0.187 

2.29 

mwm 

C-OC10-T-3A  Pre  Spike 

TCLP 

*100.2 

pg/mL 

11:4 

26.9 

0.193 

2.29 

T~  ^r"’1  w”  v^r"T,Jli5  1,1 

iM4345i*S 

rn^ss^m 

Method  Blank 

Soil 

pg/mL 

0.100 

0.116 

0.000 

0.015 

Method  Blank 

Soil 

pg/mL 

0.029 

0.000 

0.000 

0.011 

Method  Blank 

Soil 

pg/mL 

0.004 

0.000 

0.000 

0.006 

C-OC11-U-1D-1 

-200  TM 

8.1531 

pg/g 

136 

1533 

88.7 

31.4 

C-OC11-U-1D-2 

-200  TM 

8.0783 

pg/g 

130 

1622 

87.4 

30.3 

C-OC11-U-1D-3  Pre  Spike 

-200  TM 

8.0489 

pg/mL 

18.2 

150 

10.3 

4.03 

AEfessites 

---S  ..  .  ^  ~Z~,  -- 

SralS 

E:94%- 

C-OC11-U-1D-3  Pre  Spike 

-200  TM 

8.0489 

pg/mL 

18.3 

143 

10.4 

4.06 

^^96%; 

C-OC11-U-1D 

+30  TM 

2.1401 

pg/g 

12570 

47474 

1505 

1248 

C-OC02-U-1E-1 

-200  TM 

7.9560 

pg/g 

71.5 

447 

37.2 

10.5 

C-OC02— U-1E-2 

-200  TM 

8.1622 

pg/g 

71.7 

432 

36.4 

21.2 
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flll^-Vr  |jj  •"  |jj  ^.Matrix -—■- 


Weight Units 


..Coppery? 


aZincy 


|ead  -  :  Antimony; 


C-OC02-U1-E1 

+30  TM 

8.1255 

pg/g 

2523 

9612 

546 

208 

C-OC02-U1-E2 

+30  TM 

1.8979 

pg/g 

9010 

648 

293 

C-OC02— U-1E-1  Post  Spike 

-200  TM 

7.9560 

pg/mL 

3.46 

20.7 

2.27 

1.59 

lass 


SI 


Spiking  Solution 


pg/mL 


9.863 


47.9 


9.042 


9.657 


*99%I; 


Check  Standard 
Percent^RecoverySg 


jijgyLiuu^^iggtiggJigPg 

"  “<  •  •-';>!-■  • 
*"-  "~a«iiajaia 


^OSsSSS&^mmim 


pg/mL 


4.931 

w&sm 


24.11 


1.826 


4.908 


-a m 


yis^ga 


Blank 


pg/mL 


0.0338  0.0882  -0.0157  0.0157 


llBalteiie 

.  . .  Putting  Technology  To  Work 
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Nov.  7 


Matrix, 


Weight 


nstrument  Detection  Limit 
Check  Standard 

WsM KssaseEM 


Mg/mL 

Mg/mL 


5.054 


Calibration  Verification  Standard 


Mg/mL 


2.88 

mm 


14.5 


1.01 


2.89 


Quantitation  Limit  Standard 


Mg/mL 

SWfSfSfBBS 


0.433 


2.23 


0.145 


Blank 

ssny 

ssssrjKfc?^* 

Mg/mL 

0.008 

«5 

0.000 

0.000 

0.012 

Method  Blank  1 

TCLP 

Mg/mL 

0.000 

0.000 

0.000 

0.006 

Method  Blank  2 

TCLP 

Mg/mL 

0.000 

0.000 

0.000 

0.014 

Method  Blank  3 

TCLP 

Mg/mL 

0.000 

0.000 

0.000 

0.008 

_ab  Blank  1 

TCLP 

100.2 

Mg/mL 

0.000 

0.000 

0.000 

0.056 

_ab  Blank  2 

TCLP 

100.9 

Mg/mL 

0.000 

0.000 

0.000 

0.064 

C-0C02-L-1A 

TCLP 

100.6 

Mg/mL 

10.4 

44.6 

0.032 

4.34 

C-0C02-L-1A 

TCLP 

101.7 

Mg/mL 

10.5 

44.9 

0.052 

4.29 

C-OC02-L-1A  Pre  Spike 

TCLP 

101.7 

Mg/mL 

sr  »-tfrri=saaes^ 

3£5^r~r2r*u£s& 

asas 


■  .  *  - 


•jfrfViii  iMieiT 


---  aa 


C-OC02-L-1A  Pre  Spike 


TCLP 


101.7  Mg/mL 


6.46 


28.8 


it*®iSs5Ssi«iiPSi 


0.061 

|i! 


2.77 


-AAaWiajKaiea 

» — ■ ..  ■ 


_»  _-  :■  **g3pfc  I  «* 


PH 


J-OC02-L-1A  Post  Spike 


TCLP 


mmpmm 


dMMMB 


100.6 

SRSB 


Mg/mL 


tsm£ 


sasag 


5.75 

mm 


25.2 


1.06 


3.05 


SSBSSBB 


Spiking  Solution 


Mg/mL 


11.1 


:•  -'“5a  v^<V 

y^ri^aa^taac 


sbhbbheebb 


&r£g§£\ 


54.5 

usia 


gll^§% 

10.6 


Check  Standard 


Mg/mL  5.27  27.0 


feSSBfe 


Blank 

Mg/mL 

0.033 

0.000 

0.000 

0.028 

Method  Blank  1 

Mg/mL 

0.077 

0.000 

0.000 

0.034 

Method  Blank  2 

Mg/mL 

0.031 

0.000 

0.000 

0.027 

Method  Blank  3 

Mg/mL 

0.024 

0.000 

0.000 

0.029 

C-OC11-U-1E 

-200  TM 

8.4528 

Mg/g 

192 

1492 

81.7 

38.7 

C-OC11-U-1E 

-200  TM 

8.1248 

Mg/g 

154 

1492 

84.6 

35.1 

C-OC11-U-1E  Pre  Spike 

-200  TM 

8.0874 

Mg/mL 

10.6 

68.7 

4.92 

2.33 

1 WKEm 

C-OC11-U-1E 
Lab  Blank 
Lab  Blank 
Lab  Blank 
Lab  Blank 


+30  TM 

8.8716 

Mg/g 

10517 

11125 

579 

1150 

-200  TM 

8.2928 

Mg/g 

21.3 

15.0 

0.241 

2.34 

-200  TM 

7.9746 

Mg/g 

7.74 

9.17 

0.416 

1.95 

-200  TM 

8.1316 

Mg/g 

5.74 

8.37 

0.283 

1.76 

-200  TM 

8.3166 

Mg/g 

4.80 

7.54 

0.364 

1.67 

-200  TM 

7.9746 

Mg/g 

4.94 

8.01 

0.863 

1.79 

Mmmsmmmmms 

mmi 

Lab  Blank  Post  Spike  -200  TM  8.2928 

Mg/mL 

1.25  4.89  0.891 

0.988 

pilisK 

Spiking  Solution 

Mg/mL 

11.2  55.3  9.56 

10.8 

Check  Standard 

Mg/mL 

5.25  27.2  1.884 

5.22 

■  SftTCfll  M 

yfimM 

M5W, 

Blank 

Mg/mL 

0.012  0.000  0.000 

0.025 

II  Baltelle 
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Calibration  Verification  Standard 


Quantitation  Limit  Standard 


Perce 


Blank 

C-OC11-U-1E 
C-OC11-U-1E 
C-OCII-U-IEPre  Spike 


-200  TM 
-200  TM 
-200  TM 


pg/mL 


pg/mL 


pg/mL 
8.4928  pg/g 
8.1248  pg/g 
8.0874  pg/mL 


2.58  12.8  0.98 


0.435  2.17  0.065 


0.000 

1281 

1681 

12.3 


0.000 

61.9 

85.5 

0.887 


Spiking  Solution 


Percen 


Check  Standard 


pg/mL 


pg/mL 


0.000 

31.3 

38.1 

0.409 


10.2  50.7  9.96 


4.90  24.4  1.97 


Blank 


pg/mL 


0.000  0.000  0.000 


||  Bdlf6ll6 

.  .  .  Putting  Technology  To  Work 


alteration  Verification  Standard 


Pence 


Quantitation  Limit  Standard 


pg/mL 


Mg/mL 


0.478 


0.202 


Blank 

pg/mL 

0.000 

0.001 

Method  Blank  (1) 

Soil 

pg/mL 

0.036 

0.011 

Method  Blank  (2) 

Soil 

pg/mL 

0.015 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.002 

0.000 

C-OC05-FB-1A  (1) 

-200  TM 

8.4130 

pg/g 

13.4 

3.23 

C-OC05-FB-1A  (2) 

-200  TM 

8.0317 

pg/g 

9.88 

2.18 

C-OC05-FB-1A  (3)  Pre  Spike 

-200  TM 

9.0137 

pg/mL 

8.97 

15.6 

C-OC05-FB-1A  (4)  Pre  Spike 

-200  TM 

8.1400  pg/mL 

9.50 

16.5 

4.18 

2- 

ercen 


Blank 


pg/mL 


0.003 


0.005 


0.000 


0.014 


llBatieiie 
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Matrix^; 

^Weightii 

^vUnlts,-: 

gCpppw^m 

JS75G7T?r'i!3»Mr  5S 

Lead  ^  Antimony  ;  Zinc  *  : 

'- . '  ''-7.' — -.  ■-■  .  -  ■  ■"  -'  ”  -  »  *~1— 

Instrument  Detection  Limit 

(jg/mL 

0.004 

0.062 

0.048 

0.004 

Check  Standard 

pg/mL 

5.04 

25.0 

5.01 

asiSts 

wmww/mm 

Calibration  Verification  Standard 

pg/mL 

2.56 

12.7 

1.00 

2.56 

Ksf-l  tv>j  |  ill  jy 

liSISIfflSi 

at92%» 

wmm 

3^|U2Si 

Quantitation  Limit  Standard 

pg/mL 

0.499 

2.49 

0.206 

0.524 

luETi#^ 

Blank 

pg/mL 

0.000 

0.002 

0.000 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.036 

0.021 

0.008 

0.011 

Method  Blank  (2) 

Soil 

pg/mL 

0.017 

0.000 

0.000 

0.010 

Method  Blank  (3) 

Soil 

pg/mL 

0.009 

0.000 

0.000 

0.007 

C-OC10-T-2A(1) 

+30  TM 

8.2849 

pg/g 

2296 

989 

324 

101 

C-OC10-T-2A  (2) 

+30  TM 

7.0757 

pg/g 

1658 

603 

194 

88.3 

C-OC10-T-2A  (3) 

+30  TM 

6.3034 

pg/g 

2150 

1048 

406 

103 

C-OC10-T-1A  (1) 

+30  TM 

9.2889 

pg/g 

2321 

999 

323 

96.4 

C-OC10-T-1A(2) 

+30  TM 

3.3558 

P9/9 

812 

413 

129 

45.1 

C-SP25-U-1E  (1) 

+30  TM 

9.4876 

pg/g 

1356 

7958 

364 

152 

C-SP25-U-1E  (2) 

+30  TM 

4.5697 

pg/g 

904 

5981 

231 

101 

C-SP21-U-1E 

+30  TM 

9.9248 

pg/g 

27129 

11814 

1192 

3118 

Raw  Sand  (2) 

-200  TM 

8.3788 

pg/g 

1.92 

22.6 

0.353 

2.05 

C-OC10-T-2A  (1)  Post  Spike 

+30  TM 

8.2849 

pg/mL 

4.90 

40.7 

3.56 

4.66 

lliiaQZijM 

SUSHI 

m®sm 

^48  %  ? 

Spiking  Solution 

pg/mL 

9.6 

48.4 

9.84 

16.5 

Check  Standard 

pg/mL 

5.05 

24.7 

1.98 

4.94 

Sl993<S5 

Blank 

pg/mL 

0.118 

0.100 

0.000 

0.013 

ilBaffelle 
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Nov.  18 


•- :  b?:4i'  “?\r 

Matrix 

Weight 

v"tr;'  ; 

vJUnitSvS^ 

Copper 

Gil 

lljmjllp 

ggaa 

Instrument  Detection  Limit 

pg/mL 

0.041 

0.058 

0.076 

0.004 

Check  Standard 

pg/mL 

5.06 

25.2 

5.02 

E2S3 Msgmmmmgm. 

Calibration  Verification  Standard 

pg/mL 

2.52 

12.6 

0.98 

2.55 

sum 

iIM8«aBl0O23Sl 

Quantitation  Limit  Standard 

pg/mL 

0.460 

2.47 

0.183 

0.521 

u?%i:  X  ^L-rr^ITy  r*?*  v?” : 

MoTunffil 

Blank 

pg/mL 

0.000 

0.015 

0.004 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.073 

0.040 

0.000 

0.022 

Method  Blank  (2) 

Soil 

pg/mL 

0.049 

0.000 

0.000 

0.022 

Method  Blank  (3) 

Soil 

pg/mL 

0.012 

0.000 

0.000 

0.015 

C-OC02-F-1A(1) 

+30  TM 

9.0296 

pg/g 

1036 

732 

304 

86.6 

C-OC02-F-1A  (2) 

+30  TIM 

8.7067 

pg/g 

1004 

722 

301 

84.2 

C-OC02-F-1A  (3) 

+30  TM 

8.0148 

pg/g 

999 

705 

322 

84.9 

C-OC02-F-1A  (4) 

+30  TM 

8.6064 

pg/g 

1064 

702 

305 

82.4 

C-OC02-F-1 A  (5) 

+30  TM 

8.6508 

pg/g 

975 

689 

306 

84.8 

C-OC02-F-1A  (6) 

+30  TM 

8.1754 

pg/g 

1024 

680 

304 

79.8 

C-OC02-F-1A  (7) 

+30  TM 

5.6233 

pg/g 

968 

744 

318 

88.7 

C-SP21-U-1D  (1) 

+30  TM 

8.0724 

pg/g 

11547 

6999 

102 

1828 

C-SP21-U-1D  (2) 

+30  TM 

8.2050 

pg/g 

109287 

7087 

208 

12212 

C-SP21-U-1D  (3) 

+30  TM 

4.6908 

pg/g 

3092 

16319 

2958 

344 

Raw  Sand  (1) 

+30  TM 

8.0299 

pg/g 

25.5 

25.1 

0.420 

1.56 

Raw  Sand  (2) 

+30  TM 

8.1903 

pg/g 

16.5 

6.50 

0.249 

1.28 

C-OC02-F-1A  (1)  Post  Spike 

+30  TM 

9.0296 

pg/mL 

3.05 

37.0 

3.80 

4.80 

Spiking  Solution 

pg/mL 

10.2 

50.2  9.64  10.8 

f&lt)2Stel 

^005{iiBte96^tertt083fe 

Check  Standard 

pg/mL 

5.29 

24.4  1.95  4.96 

mmmrnsmmmm-i 

Blank 

pg/mL 

0.301 

0.165  0.000  0.017 

llBaireiie 
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Nov.  18  (2) 


Copper-  Lead 

mBHtBtmaSdM 


Antimony^  2inc^vb: 


Instrument  Detection  Limit 
Check  Standard 


pg/mL 

pg/mL 


5.00 


25.0 


2.05 


4.977 


Calibration  Verification  Standard 


©og 


mSk 


pg/mL 


2.46 


12.6 


1.03 


2.48 


i  - 1 


Quantitation  Limit  Standard  High 


0.9126 


5.051 


0.404 


0.939 


7T5.  £  CJ-^ZlZ 


gmsmmmm 

w-’  ^  j 


S*8*8** 


•  HP  fl2? 1  -  -:V 


MS 


Quantitation  Limit  Standard  Low 


0.420 

S-Sf? 


Blank 

pg/mL 

0.000 

0.001 

0.000 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.775 

0.091 

0.005 

0.061 

Method  Blank  (2) 

Soil 

pg/mL 

0.564 

0.046 

0.000 

0.000 

C-OC12-P-1A 

-200  TM 

8.0281 

pg/g 

2480 

7862 

553 

338 

C-OC12-P-1A 

-200  TM 

7.6911 

pg/g 

2509 

7955 

547 

336 

C-OC02-L-1A 

-200  TM 

8.0297 

pg/g 

692 

1527 

231 

122 

C-OC02-L-1A 

-200  TM 

8.1519 

pg/g 

704 

1548 

279 

122 

C-OC02-U-1D 

-200  TM 

8.0291 

pg/g 

82.1 

457 

45.1 

19.9 

C-OC02-U-1 D 

-200  TM 

8.0204 

pg/g 

80.0 

459 

46.2 

18.9 

C-OC12-P-1A 

-200  TM 

8.0281 

pg/g 

2607 

8746 

576 

352 

C-OC12-P-1A 

-200  TM 

8.0281 

pg/g 

2856 

10055 

657 

277 

C-OC12-P-1A 

-200  TM 

7.6911 

pg/g 

2623 

8792 

573 

353 

C-OC12-P-1A 

-200  TM 

7.6911 

pg/g 

2816 

9901 

646 

266 

C-OC02-L-1A 

-200  TM 

8.0297 

pg/g 

709 

16627 

239 

118 

C-OC02-L-1A 

-200  TM 

8.1519 

pg/g 

709 

1684 

288 

118 

Spiking  Solution 

pg/mL 

10.1 

50.7 

10.1 

10.1 

mm® 

Check  Standard 

pg/mL 

5.07 

25.3 

2.036 

4.98 

gKltfliB 

ggffssSKl  ItJs  Sri1  iiznbte 

mwmm 

ISM 

Blank 

pg/mL 

0.006 

0.048 

0.000 

0.000 

||Bdlt6ll6 
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Hank 

pg/mL  0 

J-SP15-T-1A 

TCLP 

100.4 

pg/mL  0 

NSP15-T-1A 

TCLP 

100.4 

pg/mL  0 

3-SP15-T-1A  Pre  Spike 

TCLP 

100.4 

pg/mL  1 

3-SP21-T-X1 

TCLP 

100.1 

pg/mL  1 

3-SP21-T-X1  Post  Spike 

TCLP 

100.1 

pg/mL 

’ercentKecove 


3-OC04-T-1AWW 
3-OC04-T-1A  WW  Pre  Spike 


3-OC04-T-1 A  WW  Pre  Spike 


3lank 

Method  Blank 
Method  Blank 
Method  Blank 
Method  Blank 
Method  Blank 
v/lethod  Blank 
Method  Blank 
\/lethod  Blank 
Method  Blank 
3-OC10-T-1A 
C-OC10-T-1A 


(1)  01-05-97 

(2)  01-05-97 

(3)  01-05-97 

(1) 01-07-97 

(2)  01-07-97 

(3)  01-07-97 

(1) 01-08-97 

(2)  01-08-97 

(3)  01-08-97 

Pre  Spike 


3-OC10-T-1A  Pre  Spike 


'ercerrt 


C-OC10-T-1A  Post  Spike 

1 

Spiking  Solution 


ecovs 


Blank 

C-OC10-T-1A 


TCLP 

TCLP 


TCLP 


100.3  pg/mL 
100.3  pg/mL 


100.3  pg/mL 


pg/mL 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
pg/mL 
8.0871  pg/g 
8.0908  pg/mL 


8.2793  pg/mL 


8.0871  pg/mL 


_ pg/mL 


pg/mL 


pg/mL 
8.0871  pg/g 


0.048 

0.032 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

747 

34.7 


0.011 

3.04 

3.04 

6.15 


0.034 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

810 

40.4 


0.531 


■ 

9 

7 

0.411 

0.719 


0.220 


0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

164 

7.81 


1.629 


rui 


0.096 

769 


0.080 

850 


0.000 

170 


0.016 

66.4 
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iSampleMDi 

e§ 


l»S|tsil®S&®lgl|Wati 


lyitelghts^nlt^^ORRSrfiSSj^giAW^ 

IBaaiWHgi 


C-OCIO-T-IA  Pre  Spike 


8.0908  pg/mL 


7.15 


8.52 


1.62 


0.701 


C-OCIO-T-IA  Pre  Spike 


Soil 


8.2793  pg/mL 


7.34 


8.77  1.61 


0.719 


Check  Standard  _  pg/mL 

Blank  _  pg/mL 


25.3 


2.03 


5.07 


0.066 


0.050 


0.000 


0.015 
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istrument  Detection  Limit 
heck  Standard 


e 


alteration  Verification  Standard 


uantitation  Limit  Standard  High 


wm mm 


uantitation  Limit  Standard  Low 


erce 


lank 

lethod  Blank  (1) 
lethod  Blank  (2) 
-OC04-T-1A  WW 
-OC04-T-1 A  WW  Pre  Spike 


erne 


-OC04-T-1A  WW 
-QC04-T-1A  WW  Pre  Spike 


ercen 


-OC10-T-3A 
-QC10-T-3A  Pre  Spike 


ercen 


-QC04-T-1A  WW  Duplicate 


-OC10-T-3A  Duplicate 


-OC04-T-1 A  WW  Post  Spike 


heck  Standard 


e 


lank 


TCLP 

TCLP 

TCLP 

TCLP 


TCLP 

TCLP 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 

pg/mL 


5.16  24.7  2.12  5.26 


2.60  12.5  1.07  2.67 


1.05  5.13  0.444  1.10 


0.509  2.29  0.198  0.548 


0.064 

0.033 

0.000 


9 

6.32 

m 

0 

8.51 

H 

TCLP 

TCLP 


TCLP 


TCLP 


TCLP 


101.5  pg/mL 
101.5  pg/mL 


100.3  pg/mL 


100.2  pg/mL 


100.3  pg/mL 


pg/mL 


pg/mL 


4.29  6.68  0.168 


9.06  20.200  0.182 


3.00  8.31  1.17 


5.72  28.4  2.25 


0.000  0.079  0.000 


0.599 


1.37 


1.38 


5.83 


0.010 
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■ 


'I 


T 

j 


JC 

£ 

•c 

x: 

.£P 

.2P 

.2P 

.SP 

IE 

15 

IE 

IE 

b 

b 

b 

b 

o> 

0> 

4) 

a> 

> 

> 

> 

> 

V) 

V) 

CA 

CA 

c 

c 

C 

c 

.2 

.2 

.2 

.2 

*© 

*5 

*43 

*•3 

cd 

cd 

cd 

cd 

k. 

Urn 

l. 

k* 

<k* 
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Analytical  Spike  Sample 


a 


TCLP  Method  Blanks  -  Vendor  1  (Acetic  Acid  Process) 


1 

20-Sep-96 

0.000 

0.006 

0.000 

0.017 

2 

0.000 

0.006 

0.011 

0.000 

3 

0.000 

0.000 

0.006 

0.00 

4 

0.000 

0.000 

0.012 

0.000 

5 

26-Sep-96 

0.000 

0.000 

0.002 

0.000 

6 

0.000 

0.000 

0.000 

0.000 

7 

0.000 

0.000 

0.004 

0.000 

8 

27-Sep-96 

0.000 

0.000 

0.000 

0.000 

9 

0.000 

0.000 

0.000 

.  0.000 

10 

0.000 

0.000 

0.000 

0.000 

11 

28-Sep-96 

0.000 

0.000 

0.000 

0.000 

12 

0.000 

0.000 

0.000 

0.000 

13 

0.000 

0.000 

0.000 

0.000 

14 

05-Oct-96 

0.000 

0.000 

0.000 

0.000 

15 

0.000 

0.000 

0.000 

0.000 

16 

0.000 

0.000 

0.000 

0.000 

17 

07-Oct-96 

0.000 

0.000 

0.001 

0.000 

18 

0.000 

0.000 

0.002 

0.000 

19 

0.000 

0.000 

0.000 

0.000 

20 

14-Oct-96 

0.000 

0.000 

0.000 

0.000 

21 

0.000 

0.000 

0.005 

0.000 

22 

0.000 

0.000 

0.013 

0.000 

23 

08-Oct-96 

0.000 

0.000 

0.000 

0.000 

24 

0.000 

0.000 

0.000 

0.000 

25 

0.000 

0.000 

0.000 

0.000 

26 

10-Oct-96 

0.000 

0.000 

0.000 

0.000 

27 

0.000 

0.000 

0.000 

0.000 

28 

0.000 

0.000 

0.000 

0.000 

29 

16-Oct-96 

0.000 

0.000 

0.000 

0.000 

30 

0.000 

0.000 

0.000 

0.000 

31 

21 -Oct-96 

0.000 

0.000 

0.000 

0.000 

32 

0.000 

0.000 

0.004 

0.000 

33 

0.000 

0.000 

0.003 

0.000 

34 

22-Oct-96 

0.000 

0.000 

0.000 

0.000 

35 

0.000 

0.000 

0.000 

0.000 

36 

0.000 

0.000 

0.000 

0.000 

37 

29-Oct-96 

0.000 

0.000 

0.000 

0.000 

38 

0.000 

0.000 

0.000 

0.000 

39 

0.000 

0.000 

0.000 

0.000 

40 

05-Nov-96 

0.000 

0.000 

0.000 

0.000 

41 

0.000 

0.000 

0.000 

0.000 

42 

0.000 

0.000 

0.000 

0.000 

43 

07-Nov-96 

0.000 

0.000 

0.000 

0.006 

44 

0.000 

0.000 

0.000 

0.014 

45 

0.000 

0.000 

0.000 

0.008 

Average 

0.000 

0.000 

0.001 

0.001 

Std.  Dev. 

0.00 

0.00 

0.00 

0.00 

Cl  Battciie 
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TCLP  Method  Blank  -  Vendor  1  (Acetic  Acid  Process) 
Copper,  antimony  and  Zinc 


I 


\ 
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Total  Metals  Method  Blanks  -  Vendor  1  (Acetic  Acid  Process) 


1*21511 

’Antimony,:: 

■SSZiftSSS 

i 

20-Sep-96 

0.059 

0.099 

0.016 

0.010 

2 

0.022 

0.026 

0.000 

0.001 

3 

0.000 

0.000 

0.000 

0.000 

4 

26-Sep-96 

0.036 

0.136 

0.014 

0.000 

5 

0.000 

0.000 

0.020 

0.000 

6 

0.000 

0.000 

0.005 

0.000 

7 

0.000 

0.000 

0.008 

0.000 

8 

27-Sep-96 

0.048 

0.049 

0.000 

0.010 

9 

0.027 

0.013 

0.000 

0.010 

10 

0.001 

0.019 

0.000 

0.000 

11 

28-Sep-96 

0.066 

0.009 

0.000 

0.012 

12 

0.018 

0.000 

0.003 

0.000 

13 

05-Oct-96 

0.022 

0.019 

0.000 

0.019 

14 

0.000 

0.000 

0.000 

0.006 

15 

0.000 

0.000 

0.000 

0.003 

16 

07-Oct-96 

0.031 

0.031 

0.000 

0.017 

17 

0.022 

0.000 

0.000 

0.018 

18 

0.004 

0.000 

0.000 

0.007 

19 

14-Oct-96 

0.000 

0.000 

0.012 

0.018 

20 

0.000 

0.000 

0.013 

0.003 

21 

08-Oct-96 

0.019 

0.020 

0.003 

0.016 

22 

0.000 

0.000 

0.000 

0.005 

23 

0.000 

0.000 

0.000 

0.003 

24 

10-Oct-96 

0.029 

0.000 

0.000 

0.000 

25 

0.002 

0.000 

0.000 

0.000 

26 

0.003 

0.000 

0.000 

0.000 

27 

16-Oct-96 

0.038 

0.263 

0.000 

0.023 

28 

0.005 

0.010 

0.000 

0.023 

29 

0.000 

0.029 

0.063 

0.010 

30 

21 -Oct-96 

0.001 

0.000 

0.006 

0.000 

31 

0.000 

0.000 

0.000 

0.000 

32 

0.000 

0.000 

0.000 

0.000 

33 

22-Oct-96 

0.222 

1.13 

0.000 

0.017 

34 

0.030 

0.000 

0.000 

0.014 

35 

0.000 

0.000 

0.000 

0.011 

36 

29-Oct-96 

0.095 

0.179 

0.000 

0.005 

37 

0.019 

0.000 

0.000 

0.000 

38 

0.000 

0.000 

0.000 

0.000 

39 

05-Nov-96 

0.100 

0.116 

0.000 

0.015 

40 

0.029 

0.000 

0.000 

0.011 

41 

0.004 

0.000 

0.000 

0.006 

42 

07-Nov-96 

0.077 

0.000 

0.000 

0.034 

43 

0.031 

0.000 

0.000 

0.027 

44 

0.024 

0.000 

0.000 

0.029 

45 

14-Nov-96 

0.036 

0.011 

0.000 

0.019 

46 

0.015 

0.000 

0.000 

0.017 

47 

0.002 

0.000 

0.000 

0.014 
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Total  Metals  Method  Blanks  -  Vendor  1  (Acetic  Acid  Process) 


48  15-Nov-96 

0.036 

0.021 

0.008 

0.011 

49 

0.017 

0.000 

0.000 

0.010 

50 

0.009 

0.000 

0.000 

0.007 

51  18-Nov-96 

0.073 

0.040 

0.000 

0.022 

52 

0.049 

0.000 

0.000 

0.022 

53 

0.012 

0.000 

0.000 

0.015 

54 

0.775 

0.091 

0.005 

0.061 

55 

0.564 

0.046 

0.000 

0.000 

Average 

0.049 

0.043 

0.003  • 

0.011 

Std.  Dev. 

0.129 

0.157 

0.009 

0.011 
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.Table  G-l.  Vendor  2  (Hydrochloric  Acid  Process)  Data  Summary 


Process 

|  Results 

Sample  No. 

Stream 

■E39H 

Units 

Cu 

[Pb 

Sb 

!  Zn 

B-NV14-FB 

field  blank 

TCLP 

pg/mL 

0.000 

■H 

0.008 

MEm 

METALS 

Pg/g 

wtm 

■H 

B-NV15-Z 

organic  matter 

TCLP 

pg/mL 

1.94 

n.i 

0.064 

1.15 

METALS 

Pg/g 

4005 

6457 

32.9 

1672 

B-NV15-T 

processed  soil 

TCLP 

pg/mL 

0.768 

.  3.07 

■a 

METALS 

Pg/g 

50.0 

143 

K9 

B-NV16-T 

processed  soil 

TCLP 

pg/mL 

0.164 

1.83 

0.369 

0.166 

METALS 

Pg/g 

48.6 

178 

64.5 

14.3 

B-NV16-U 

raw  soil 

TCLP 

pg/mL 

1.12 

18.4 

jHgflgK 

0348 

METALS 

Pg/g 

2302 

4819 

182 

B-NV20-T 

processed  soil 

TCLP 

pg/mL 

0.080 

0.958 

0.340 

0.087 

METALS 

Pg/g 

54 

125 

54 

17 

B-NV20-U 

raw  soil 

TCLP 

pg/mL 

1.10 

20.7 

0.098 

0330 

METALS 

Pg/g 

1958 

4152 

216 

158 

B-NV21-T 

processed  soil 

TCLP 

pg/mL 

0.155 

132 

0.485 

KHH 

METALS 

Pg/g 

60.3 

134 

80.3 

I 

B-NV21-U 

raw  soil 

TCLP 

pg/mL 

1.16 

373 

KVgSj 

0.389 

METALS 

Pg/g 

1659 

3567 

— 

136.1 

B-NV22-T 

processed  soil 

TCLP 

pg/mL 

0.022 

HEK329I 

0.145 

METALS 

Pg/g 

63 

— 

21.2 

B-NV22-U 

raw  soil 

TCLP 

pg/mL 

0.913 

33.5 

0.179 

METALS 

Pg/g 

1975 

4068 

156.5 

B-NV22-C 

coarse  processed 

TCLP 

pg/mL 

0.272 

4.41 

0.118 

fraction 

METALS 

Pg/g 

111 

135 

1  8 

14.8 

B-NV22-M 

TCLP 

Pg/mL 

1.13 

36.6 

1.56 

MEm 

METALS 

Pg/g 

99 

1644 

208 

15.8 

B-NV22-K 

feed  to  jig 

TCLP 

pg/mL 

1.01 

13.9 

0353 

0.189 

METALS 

Pg/g 

277 

360 

47.8 

34.5 

B-NV23-T 

processed  soil 

TCLP 

pg/mL 

0.005 

1.75 

0.575 

METALS 

Pg/g 

70.7 

232 

105 

19.6 

B-NV25-T 

processed  soil 

TCLP 

pg/mL 

0.000 

2.15 

1.11 

0.059 

METALS 

Pg/g 

81 

235 

115 

23 

B-NV25-P 

precipitate  sludge 

TCLP 

pg/mL 

48.5 

1474 

0.066 

10.7 

METALS 

Pg/g 

4262 

16455 

309 

689 

B-NV25-U 

raw  soil 

TCLP 

pg/mL 

0.790 

31.9 

0.080 

0.246 

METALS 

Pg/g 

2456 

5194 

262 

193 

B-NV26-T 

processed  soil 

TCLP 

pg/mL 

1.97 

0.131 

METALS 

Pg/g 

H 

181 

73.6 

14.8 

B-NV26-U 

raw  soil 

TCLP 

pg/mL 

0.854 

363 

0.405 

0379 

METALS 

Pg/g 

2461 

5040 

248 

190 

B-NV26-Qf 

spent  leachant 

METALS 

pg/mL 

7.52 

103 

0.434 

233 

B-NV26-Qc 

regenerated  leachant 

METALS 

pg/mL 

0.656 

7.66 

0.029 

0.105 

B-NV27-T 

processed  soil 

TCLP 

pg/mL 

0.197 

2.84 

0.137 

0.192 

METALS 

Pg/g 

63.1 

165 

77.8 

16.4 

B-NV29-T 

processed  soil 

TCLP 

pg/mL 

0.455 

3.44 

KgTHB 

0327 

METALS 

Pg/g 

85.3 

230 

21.9 

B-NV30-T 

processed  soil 

TCLP 

pg/mL 

0367 

3.53 

0.041 

METALS 

Pg/g 

62.5 

233 

93.5 

14.8 
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Table  G-l.  Vendor  2  (Hydrochloric  Acid  Process)  Data  Summary 


Process 

Analysis 

Results 

Sample  No. 

Stream 

Type 

Units 

Pb 

|  Sb 

Zn 

METALS 

pg/g 

82.S 

175 

94.3 

23.4 

B-DC03-FB 

field  blank 

TCLP 

Pg/mL 

0.000 

■MEM 

METALS 

Pg/g 

6.19 

1  6.58 

RER 

6.25 

B-DC03-T 

processed  soil 

TCLP 

pg/mL 

1.36 

0.091 

METALS 

Pg/g 

48.1 

132 

68.6 

14.1 

B-DC03-U 

raw  soil 

TCLP 

pg/mL 

0.676 

40.4  ' 

0.906 

0.359 

METALS 

pg/g 

1612 

3351 

172 

127 

B-DC04-T 

processed  soil 

TCLP 

pg/mL 

2.35 

0.147 

METALS 

Pg/g 

113 

65.0 

B9 

B-DC04-U 

raw  soil 

TCLP 

pg/mL 

2.02 

13.7 

mnsm 

0.275 

METALS 

Pg/g 

1329 

2743 

RIB 

111 

B-DC05-T 

processed  soil 

TCLP 

pg/mL 

0.118 

3.06 

0.161 

METALS 

Pg/g 

58 

127 

16.2 

B-DC05-C 

coarse  processed 

TCLP 

pg/mL 

1.42 

44.2 

0.042 

0.441 

fraction 

METALS 

Pg/g 

114 

214 

32.3 

13.4 

B-DC05-Z 

organic  matter 

TCLP 

pg/mL 

2.99 

7.84 

0.103 

0.944 

METALS 

Pg/g 

2084 

10896 

44.2 

190 

B-DC05-K 

feed  to  jig 

TCLP 

pg/mL 

2.18 

WESM 

1.16 

0.292 

METALS 

Pg/g 

418 

■1 

in 

53 

B-DC06-T 

processed  soil 

TCLP 

pg/mL 

0.757 

0.551 

0.119 

METALS 

Pg/g 

WEM 

123 

89 

17 

B-DC06.Qf.lA 

spent  leachant 

METALS 

pg/mL 

7.36 

88.2 

0.347 

1.36 

B.DC06-Qc-1A 

regenerated  leachant 

METALS 

pg/mL 

1.15 

15.3 

0.024 

0.411 

B-DC06-L 

leach  circuit  feed 

TCLP 

pg/mL 

1.24 

11.9 

0.240 

METALS 

Pg/g 

106 

405 

150 

B-DC06-P 

precipitate  sludge 

TCLP 

pg/mL 

59.5 

2235 

0.000 

16.6 

METALS 

Pg/g 

8828 

21571 

478 

1462 

B-DC06-F 

fine  processed  fraction 

TCLP 

pg/mL 

0.203 

1.95 

0.220  | 

0.138  | 

METALS 

Pg/g 

88.5 

150 

105 

20.7 

B-DC12-T 

processed  soil 

TCLP 

pg/mL 

2.67  | 

Mjxfom 

0.145  ! 

METALS 

Pg/g 

671 

26.1  1 

B-WZ-A1 

sample  preparation 

TCLP  | 

pg/mL 

0.000 

0.000 

0.007 

0.235 

area  soil 

METALS 

Pg/g 

11.0 

8.54 

1.26 

107 

B-WZ-A2 

sample  preparation 

TCLP 

pg/mL 

0.000 

0.001 

0.000 

1.191 

area  soil 

METALS 

Pg/g 

17.1 

37.3 

1.01 

134 

B-WZ-A3 

sample  preparation 

TCLP 

pg/mL 

■tftltliM 

mmm 

M£EM\ 

area  soil 

METALS 

Pg/g 

1 

18.1 

_ LLi _ 
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Table  G-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Sample  No. 


B-NV14-FB-1A 


B-NV15-T-1D 

WEIGHTED  AVG. 
B-NV15-T-IE 

WEIGHTED  AVG. 
OVERALL  RESULT 


B-NV16-T-1D 

WEIGHTED  AVG. 
B-NV16-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


B-NV16-U-1D 

WEIGHTED  AVG. 
B-NV16-U-1E 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


B-NV20-T-1D 

WEIGHTED  AVG. 
B-NV20-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


B-NV20-U-1D 

WEIGHTED  AVG. 
B-NV20-U-1E 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


B-NV21-T-1D 

WEIGHTED  AVG. 
B-NV21-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


Composite/ 
Sample  Wt 
(lbs.) 


Moisture 

Content 

(%) 

Mesh  Size 

0.0 

o 

o 

+30 

9.1 

-200 

+30 

9.3 

-200 

+30 

0.0 

-200 

+30 

0.0 

-200 

+30 

1.84 

-200 

+30 

3.37 

-200 

+30 

+10 

8.2 

-10 

2.14 

-200 

+30 

2.01 

-200 

+30 

0.89 

-200 

+30 

3.334 

-200 

+30 

+10 

9.1 

-10 

0.00 

-200 

+30 

0.00 

-200 

+30 
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Table  G-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Composite/ 

Moisture 

Dry 

Results,  mg/kg 

Sample  Wt 

Content 

Weight 

Sample  No. 

(lbs.) 

(%) 

Mesh  Size 

(g) 

Cu  Pb  Sb  Zn 

B-NV21-U-1D 

3.646 

WEIGHTED  AVG. 
B-NV21-U-1E 

3.396 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESULT 

ISO 

B-NV22-T-1D 

3.018 

WEIGHTED  AVG. 
B-NV22-T-1E 

2.986 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-NV22-U-1D 

2.904 

WEIGHTED  AVG. 
B-NV22-U-1E 

2.856 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESULT 

150 

B-NV22-K-1A 

2.916 

WEIGHTED  AVG. 
B-NV22-K-1B 

3.2 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-NV22-C-1A 

3.504 

WEIGHTED  AVG. 
B-NV22-C-1B 

3.64 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-NV22-M-1A 

3.138 

OVERALL  RESULT 

B-NV23-T-1D 

2.76 

WEIGHTED  AVG. 
B-NV23-T-1E 

2.86 

WEIGHTED  AVG. 
OVERALL  RESULT 

llBaitelle 
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Table  G-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Composite/ 

Moisture 

Dry 

Results,  mg/kg 

Sample  Wt 

Content 

Weight 

Sample  No. 

(lbs.) 

(%) 

Mesh  Size 

(8) 

Cu  Pb  Sb 

Zn 

B-NV25-T-1D 

3.25 

0.00 

o 

o 

1462 

76.7 

239 

117 

23.1 

+30 

12.10 

846 

421 

21.3 

107 

WEIGHTED  AVG. 

83.0 

240 

116.2 

23.8 

B-NV25-T-1E 

3.234 

0.00 

-200 

1455 

74.5 

229 

115 

21.6 

+30 

12.10 

663 

202 

20.1 

128 

WEIGHTED  AVG. 

79.4 

229 

114.2 

22.5 

OVERALL  RESULT 

81.2 

235 

115.2 

23.1 

B-NV25-U-1D 

WEIGHTED  AVG. 
B-NV25-U-1E 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


B-NV25-P-1A 
OVERALL  RESUL 


B-NV26-T-1D 

WEIGHTED  AVG. 
B-NV26-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


B-NV26-U-1D 

WEIGHTED  AVG. 
B-NV26-U-1E 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESUL 


B-NV27-T-1D 

WEIGHTED  AVG. 
B-NV27-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


B-NV29-T-1D 

WEIGHTED  AVG. 
B-NV29-T-1E 

WEIGHTED  AVG. 
OVERALL  RESUL 


29.1 

804.00 

30.96 

18S00 

30.28 

189.8 


16.3 
104.0 
17.0 
15.5 

86.7 

15.8 

16.4 


20.9 
130.0 
22.1 
21.4 
64.1 
21.8 

21.9 
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Table  G-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Composite/ 

Moisture 

Dry 

Results,  mg/kg 

Sample  Wt 

Content 

Weight 

Sample  No. 

(lbs.) 

(%) 

Mesh  Size 

(g) 

Cu  Pb  Sb  Zn 

B-NV30-T-1D 

3.324 

WEIGHTED  AVG. 
B-NV30-T-1E 

3.296 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-DC02-T-1D 

2.902 

WEIGHTED  AVG. 
B-DC02-T-1E 

2.918 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-DC02-F-1A 

3.128 

OVERALL  RESULT 

B-DC02-L-1A 

2.976 

OVERALL  RESULT 

B-DC03-T-1D 

3.422 

WEIGHTED  AVG. 
B-DC03-T-1E 

3.376 

WEIGHTED  AVG. 
OVERALL  RESULT 

B-DC03-U-1D 

3.578 

WEIGHTED  AVG. 
B-DC03-U-1E 

3.564 

WEIGHTED  AVG. 

AVG. 

OVERALL  RESULT 

139 

B-DC03-FB-1A 

3.85 

OVERALL  RESULT 

B-DC04-T-1D 

2.262 

WEIGHTED  AVG. 
B-DC04-T-1E 

2.232 

WEIGHTED  AVG. 
OVERALL  RESULT 

175 

530 

175 


428 

350 

428 


135 

177 

135 

126 

392 

128 

132 


496 

39968 

549.5 
557 

332266 

618.6 
491900 
584.03 
3351 


5.17 

128 

6.58 


1 

3 


67.1 

13.0 

68.6 

14.1 

47.7 

20.5 

2103 

2734 

50.49 

24.18 

53.0 

20.8 

24203.00 

5090.0 

57.48 

21.74 

21000 

18500 

53.98 

22.96 

171.9 

127.0 

6.21 

■  ■ 

1.09 

I 

■ 

66.2 

13.6 

64.0 

14.4 

13.5 

815 

63.9 

16.8 

65.0 

15.2 
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Table  G-2.*  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Sample  No. 

Composite/ 
Sample  Wt 
(lbs.) 

Moisture 

Content 

(%) 

Mesh  Size 

Dry 

Weight 

(g) 

Cu 

Results,  mg/kg 

Pb  Sb 

Zn 

B-DC04-U-1D 

3.528 

0.00 

-200 

1596 

96.2 

489 

52.3 

26.3 

+30 

4.8 

15065 

29681 

1374 

1453 

WEIGHTED  AVG. 

141.10 

576.6 

56.26 

30.58 

B-DC04-U-IE 

3.518 

0.00 

-200 

1590 

90.5 

487 

53.3 

+30 

5.4 

13431 

15430 

898.00 

WEIGHTED  AVG. 

135.64 

537.6 

56.16 

27.22 

+10 

250.3 

267800 

491900 

21000 

18500 

AVG. 

136 

8.8 

-10 

56019.60 

138.37 

557.06 

56.21 

28.90 

OVERALL  RESULT 

1329 

2743 

149.4 

in.i 

B-DC05-T-1D 

3.072 

4.48 

-200 

1329 

52.1 

129 

76.9 

16.2 

+30 

2.30 

6842 

131 

11.1 

802.0 

WEIGHTED  AVG. 

63.8 

129 

76.8 

17.6 

B-DC05-T-IE 

3.05 

4.76 

-200 

1309 

48.2 

125 

78.5 

14.4 

+30 

8.90 

582 

96.3 

13.9 

70.1 

WEIGHTED  AVG. 

51.8 

125 

78.1 

14.8 

OVERALL  RESULT 

57.8 

127 

77.4 

16.2 

B-DC05-K-1A 

3.852 

0.00 

-200 

1726 

974 

84.5 

8.85 

+30 

iPom 

21872 

1685 

4702 

WEIGHTED  AVG. 

489.1 

1223 

103.6 

64.7 

B-DC05-K-1B 

3.828 

0.00 

-200 

1709 

55.0 

1025 

89.1 

8.62 

+30 

18309 

16710 

1866 

2090.0 

WEIGHTED  AVG. 

347.3 

1276 

117.5 

41.9 

OVERALL  RESULT 

418 

1249 

111 

53  3 

B-DC05-C-IA 

3.600 

0.00 

-200 

1611 

32.0 

189 

30.7 

5.06 

+30 

mm® 

4573 

3356 

137.0 

429.0 

WEIGHTED  AVG. 

91.8 

231 

32.1 

10.6 

B-DC05-C-1B 

3.672 

0.00 

-200 

1652 

19.6 

185 

31.2 

2.61 

+30 

13.6 

14331 

1755.0 

180.0 

1657 

WEIGHTED  AVG. 

136.5 

198 

K39 

16.1 

OVERALL  RESULT 

114 

214 

EH 

13.4 

B-DC05-Z-IB 

mam 

5.00 

-200 

145 

2091 

10924 

44.3 

190 

+30 

851 

5921 

18.2 

114.0 

OVERALL  RESULT 

l 

2084 

10896 

44.2 

190 

B-DC06-T-1D 

3.178 

1.82 

niiu 

1414 

48.3 

119 

87.8 

16.4 

im 

1.60 

570 

1713 

70.6 

WEIGHTED  AVG. 

'mm 

48.9 

■  s 

87.7 

16.5 

B-DC06-T-1E 

3.248 

1.17 

SIILjB 

1450 

51.2 

■  ■ 

89.6 

16.9 

6.00 

149 

981.0 

156.0 

24 

WEIGHTED  AVG. 

Wmk 

51.6 

89.9 

16.9 

OVERALL  RESULT 

WM 

50.2 

■El 

88.8 

16.7 

B-DC06-P-1A 

1.678 

20.58 

-200 

594 

8738 

475 

1443 

+30 

10.80 

13755 

646 

2499 

OVERALL  RESULT 

8828 

478 

1462 

B-DC06-L-1A 

2.628 

HI 

-200 

1186 

106 

405 

29.1 

+30 

5.80 

148 

442 

Mm 

42.6 

OVERALL  RESULT 

1 

106 

405 

150 

29 

B-DC06-F-1A 

3.376 

0.00 

-200 

1531 

88.5 

150 

105 

20.7 

+30 

0.00 

OVERALL  RESULT 

88.5 

150 

105 

20.7 

llBatteiie 
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Putting  Technology  To  Work 


Table  G-2.  Total  Metals  Overall  Result  Calculations  for  Vendor  2  (Hydrochloric  Acid  Process) 


Sample  No. 

Composite/ 
Sample  Wt 
(lbs.) 

Moisture 

Content 

(•/•) 

Mesh  Size 

Dry 

Weight 

(g) 

Cu 

Results,  mg/kg 

Pb  Sb 

Zn 

B-DC12-T-1D 

3.428 

0.00 

o 

o 

1552 

91.7 

619 

76.0 

24.2 

+30 

2.70 

24858 

40325 

2251.0 

2362.0 

WEIGHTED  AVG. 

134.7 

j  688 

79.8 

28.3 

B-DC12-T-IE 

3.27 

0.00 

-200 

1478 

86.1 

541 

74.9 

22.1 

+30 

5.20 

6028 

1127.0 

567 

WEIGHTED  AVG. 

106.9 

653 

78.6 

24.0 

OVERALL  RESULT 

121 

671 

192 

26.1 

B-WZ-A1 

2.862 

0.00 

o 

o 

<7 

1101 

1.48 

121 

+8 

197 

0.000 

28.3 

OVERALL  RESULT 

• 

mm 

8.54 

1.26 

107 

B-WZ-A2 

2.998 

0.00 

o 

o 

1277 

18.10 

MEM 

140 

+30 

82.6 

1.51 

■ 

33.5 

OVERALL  RESULT 

17.1 

37.3 

1.01 

134 

B-WZ-A3 

3.276 

0.00 

-200 

BggV 

■SEX 

+30 

1 

1 

OVERALL  RESULT 

■m 

xffx 

EH 

mm 

Equations  Used  for  Calculations 

1 )  (Dry  Weight).20o  mesh  (g)  for  Untreated  or  Treated  = 

[(Composite  Wt  ♦  (100  -  Moisture  Content)/100)  *  (453.6)]  -  (Dry  Weight)+30moh 

2)  (Dry  Weight)+30  mesh  (g)  for  Untreated  or  Treated  is  a  measured  value  from  the  lab. 

3)  (Dry  Wcight).10raefh  (g)  for  Untreated  = 

[(Composite  Wt  *  (100  -  Moisture  Content)/100)  *  (453.6)]  -  (Diy  Weight)^  meih 

4)  Weighted  Average  =  [(Dry  Wt  *  Conc.).200mah  +  (Dry  Wt  *  Conc.).JOmah  ]/(Dry  Wt.).200ine,h+(+30lMh) 

5)  Treated  Overall  Result  =  [(Weighted  Avgfo  +  (Weighted  Avgy/2 

6)  Avg.  =  (Conc.).,0moh  =  [(Weighted  Avgfo  +  (Weighted  Avgy/2 

7)  Untreated  Overall  Result  =  [(Dry  Wt  *  Conc.).10mah  +  (Dry  Wt  *  Conc).IOmah]/(Dry  Wt.)+I0lTOh  +  (.10lMh) 


Balfeiie 
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Table  G-4.  Utilities  and  Reagents  Usage  Summary  for  Vendor  2  (Hydrochloric  Acid  Process) 
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Table  G-4.  Utilities  and  Reagents  Usage  Summary  for  Vendor  2  (Hydrochloric  Acid  Process) 
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00 
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*o 

O 

c4 

<s 

O 
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ro 

00 
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12/6/96 

12/12/96 

Totals 

Table  G-5.  Offsite  Samples  Summary  for  Vendor  2  (Hydrochloric  Acid  Process) 
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Table  G-5.  Ollsite  Samples  summary  lor  vendor  z  (iiydrocliloric  Acid  rrocessj 


CO 

CQ 


G 


Table  G-5.  Offsite  Samples  Summaiy  for  Vendor  2  (Hydrochloric  Acid  Process) 


i 


Comments 

Sample  of  treated  soil  from  output  pile. 

Sample  of  treated  soil  from  output  pile. 

Organic  dried  overnight  and  placed  into  2-500mL  jars, 
combined  for  analyzation. 

Collected  sample  of  coarse  output  from  sand  screw. 

Sample  collected  from  outp[ut  of  first  sand  screw. 

Sample  of  treated  soil  from  output  pile. 

Collected  55  lbs.  of  soil  from  the  fines  output  from  the 
centrifuge. 

Liquid/soil  from  the  overflow  of  first  sand  screw 

Sample  of  precipitate  sludge  from  2nd  sludge  bin. 

Collected  500mL  of  process  sol'n  from  circulation  tank 
and  500mL  of  process  sol'n  from  overflow  of  clarifier  #1 

Sample  of  treated  soil  from  output  pile. 
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30  lbs. 

76  lbs. 

90  lbs. 
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55  lbs. 

66  lbs. 

52  lbs. 

50  lbs. 

Analysis 

Requested 

TCLP/TOTALS 

STVlOl/dlDl 
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H 

TCLP/TOTALS 

TCLP/TOTALS 

TCLP/TOTALS 

TCLPTOTALS 
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C/3 

| 

H 

TCLPTOTALS 

Sample  No. 

B-DC04-T 

B-DC05-T 

B-DC05-Z 

B-DC05-C 

B-DC05-K 

B-DC06-T 

B-DC06-F 

B-DC06-L 

B-DC06-P 

q 

$ 

VO 

8 

9 

m 

*r 

U 

9 

oa 
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H 

H 

u 

H 

Uh 

ou 

Qc,Qf 

H 

Date 

12/4/96 

12/5/96 

12/5/96 

12/5/96 

12/5/96 

12/6/96 

12/6/96 

12/6/96 

12/6/96 

12/6/96 

12/12/96 
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Table  G-6#  Laboratory  Sample  Preparation  and  Data  for  Vendor  2  (Hydrochloric  Acid  Process) 


kt  i  !i  m  n 


B-NV14-FB-1A 


B-NV15-T-1A 

B-NV15-T-1B 

B-NV15-T-1D 

B-NV15-T-1E 

B-NV15-Z-1A 

B-NV15-Z-1A 


B-NV16-U-1A 

B-NV16-U-1B 

B-NV16-U-1D 

B-NV16-U-1E 

B-NV16-U-1L 

B-NV16-T-1A 

B-NV16-T-1B 

B-NVI6-T-1D 

B-NV16-T-1E 


B-NV20-U-1A 

B-NV20-U-1B 

B-NV20-U-1D 

B-NV20-U-1E 

B-NV20-T1-A 

B-NV20-T1-B 

B-NV20-T1-D 

B-NV20-T1-E 


B-NV21-U-1A 

B-NV21-U-1B 

B-NV21-U-1D 

B-NV21-U-1E 

B-NV21-U-1L 

B-NV21-T-1A 

B-NV21-T-IB 

B-NV21-T-1D 

B-NV2I-T-1E 


B-NV22-T-1A 

B-NV22-T-1B 

B-NV22-T-1D 

B-NV22-T-1E 

B-NV22-U-1A 

B-NV22-U-1B 

B-NV22-U-RT 

B-NV22-U-1D 

B-NV22-U-IE 

B-NV22-C-1A 

B-NV22-C-1B 

B-NV22-K-1A 

B-NV22-K-1A 

B-NV22-K-1B 

B-NV22-K-1B 

B-NV22-M-1A 

B-NV22-M-1A 


B-NV23-T-1A 

B-NV23-T-1B 

B-NV23-T-1D 

B-NV23-T-1E 


Type  Analysis 


TCLP 


TCLP 

TCLP 

Metals 

Metals 

TCLP 

Metals 


TCLP 

TCLP 

Metals 

Metals 

Weight 

TCLP 

TCLP 

Metals 

Metals 


TCLP 

TCLP 

Metals 

Metals 

Weight 

TCLP 

TCLP 

Metals 

Metals 


TCLP/Metals 

TCLP 

TCLP 

Metals 


Wet  Wt  Dry  WL  Moisture 
(lbs)  (lbs)  Content 


3 

3.03 

2.97 

2.7 

0.54 

0.316 


3.34 

3.32 

1.20 

3.464 

1.082 

3 

3.00 

3.16 

3.44 


3.71 

3.7 

3.356 

3.352 

3.128 

2.994 

2.892 

2.99 


3.32 

3.58 

3.646 

3.396 

0.786 

3.2 

2.95 

2.862 

2.83 


3.104 

3.146 

3.018 

2.986 

2.968 

3.256 

2.996 

2.904 

2.856 

3.504 

3.64 

3.362 

2.916 

3.424 

3.2 

3.592 

3.138 


2.74 

2.724 

2.76 

2.86 


+30  Mesh 
Wt(g) 


Comments 


49.37% 


0.00% 

0.00% 

1.84% 

2.71% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.89% 

0.54% 

0.00% 

0.00% 

2.14% 

2.01% 


0.00% 

0.00% 

0.00% 

0.00% 

0.00% 


0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

3.93% 

3.78% 

0.00% 

0.00% 

0.000% 

0.412% 

0.000% 

0.625% 

0.00% 

0.319% 


lOOg  taken  for  TCLP  before 
drying.  (.316  lbs,  left  for  metals) 


bone  dry 
bone  dry 


Lost?  Used  NV22URT 


5.59  initial  pH  then  w/  HC1  pH=2.03 


Weights  of  sample  after  TCLP  taken  (lOOg) 


-  =  Not  Requested/Applicable 


ClBatteiie 
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Table  G-6.  Laboratory  Sample  Preparation  and  Data  for  Vendor  2  (Hydrochloric  Acid  Process) 


Sample  No. 


B-NV25-T-1A 


B-NV25-T-1B 

B-NV25-T-1D 

B-NV25-T-1E 

B-NV25-U-1A 

B-NV25-U-1B 

B-NV25-U-1D 

B-NV25-U-1E 

B-NV25-U-1L 

B-NV25-P-1A 


B-NV26-T-1A 

B-NV26-T-1B 

B-NV26-T-1D 

B-NV26-T-1E 

B-NV26-U-IA 

B-NV26-U-1B 

B-NV26-U-1D 

B-NV26-U-IE 

B-NV26-U-1L 

B-NV26.Qf.lA 

B-NV26-Qc-lA 


B-NV27.T-1A 

B-NV27-T*1B 

B-NV27-T-1D 

B-NV27-T-1E 


B-NV29-T-1A 
B-NV29-T-1B 
B-NV29.T-1D 
B-NV29-T-1E  (C) 


B-NV30-T-1A 
B-NV30-T-1B 
B-NV30-T.1D 
B.NV30-T-1E  (C) 


B-DC02-T-1A 

B-DC02-T-1B 

B-DC02-T-1D 

B-DC02-T-1E 

B-DC02-L-1A 

B-DC02-F-1A 


B.DC03-T-1A 

B-DC03.T-1B 

B-DC03-T-1D 

B-DC03-T.1E 

B-DC03-U-1A 

B-DC03-U-1B 

B-DC03-U-1D 

B-DC03-U-1E 

B.DC03-U-1L 

B-DC03-FB-1A 


B-DC04-T-1A 

B-DC04-T-1B 

B-DC04-T-1D 

B-DC04-T-1E 


Wet  Wt  I  Dry  Wt  I  Moisture  I  +30  Mesh 


Content 


0.00% 


wt(g) 


c 
c 

el 
[el 

TCLP/Metals 

TCLP/Metals 


TCLP 

TCLP 

Metals 

Metals 

TCLP 

TCLP 

Metals 

Metals 

TCLP/Metals 

Metals 

Metals 


-  *  Not  Requested/Applicable 
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Table  G-6^  Laboratory  Sample  Preparation  and  Data  for  Vendor  2  (Hydrochloric  Acid  Process) 


Sample  No. 

mBSBSSm 

pH 

Wet  WL 
. (lbs) 

Dry  Wt 
(lbs) 

Moisture 

Content 

-1-30  Mesh 
wtfe) 

Comments 

B-DC04-U-1A 

\  TCLP 

eng 

3.478 

3.478 

0.00% 

- 

TSjgjQJSTH 

■ 

B 

3.434 

3.434 

■jKjldn 

- 

If 

3.528 

3.528 

I 

4.8 

3523 B 

m 

3.518 

3.518 

5.4 

B-DC05-T-1A 

■ 

2.992 

2.992 

- 

B-DC05-T-1B 

2.984 

2.984 

- 

B-DC05-T-1D 

3.072 

2.934 

4.48% 

2.3 

B-DC05-T-1E 

3.050 

2.905 

4.76% 

8.9 

B-DC05-C-1A 

TCLP/Mctals 

3.600 

3.600 

HjTl 

21.5 

B-DC05-C-1B 

TCLP/Metals 

3.672 

3.672 

13.6 

B-DC05-K-1A 

TCLP/Metals 

3.852 

3.852 

20.8 

+30  contains  lead  bullets 

B-DC05-K-1B 

TCLP/Metais 

3.828 

3.828 

1 

27.8 

+30  contains  lead  bullets 

B-DC05-ZIA/B 

TCLP/Metals 

0.120 

0.114 

0.8 

Sample  1 A  and  IB  combined  into  one(l  A) 

B-DC06-T-1A 

wmgm m 

8.05 

3.332 

- 

B-DC06-T-1B 

3.228 

3.228 

B 

- 

B-DC06-T-1D 

■sni 

3.178 

1.82% 

1.6 

B-DC06-T-1E 

■  E5S . 

3.248 

1.17% 

6.0 

B-DC06-L-1A 

TCLP/Metals 

2.628 

2.628 

5.8 

+30  Contains  some  organic  material 

B-DC06-F-1A 

TCLP/Metals 

3.376 

3.376 

0.0 

B-DC06-P-IA 

Vj£v£.  , 

1.678 

moist 

- 

first  tumbing/grinding  developed  cakes  of 

B-DC06-P-1A 

1 

- 

1.108 

0.88 

20.58% 

10.8 

soil  (some  material  lost  during  cleanup) 

B-DC06-Qc-lA 

|0 

- 

- 

- 

- 

solution 

B-DC06-QMA 

KJ 

- 

- 

- 

- 

B-DC12-T-1A 

TCLP 

8.36 

3.11 

3.11 

0.00% 

- 

B-DC12-T-1B 

TCLP 

- 

3.498 

3.498 

0.00% 

- 

B-DC12-T-1D 

Metals 

- 

3.428 

3.428 

0.00% 

2.7 

B-DC12-T-1E 

Metals 

- 

3.27 

3.27 

0.00% 

5.2 

- = Not  Requested/Applicable 
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G-18 


m:\cufl\Jjt2\fortpotk\hd\TableG6 


Analytical  Data 
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G-19 


Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


B-NV15-T-1D 
B-NV15-T-1D 
B-NV1%>Ti1P  Average 
Standard  iDeviatib 


B-NM54MR 


B-NV15-T-1E 

B-NV15-T-1E 


-NV.1 5»T»1  EAveraqe 


standard  Deviation 


^^»^^»30:|TJ«,^Kii6408^K:|ig/g: 


-200  TM  8.31 
-200  TM  8.09 


B-NV15-Z-1A 
B-NV15-Z-1A  DUP 


B-NV15-Z-1A 

B-NV15-Z-1A 


30,TMy-^1.0022fe^:M9/<3 


TCLP 

TCLP 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


B-NV16-U-1A 

TCLP 

100.9 

pg/mL 

B-NV16-U-1A 

TCLP 

100.1 

pg/mL 

B-NV16-U-1B 

TCLP 

101.5 

pg/mL 

2.50 

23.6 

B-NV16-U-1B 

TCLP 

101.1 

pg/mL 

0.544 

10.7 

B-N^6JUgl|AV6rage 


Deviation 


B-NV16-U-1D 

B-NV16-U-1D 

B-NV16-U-1D 

B-NV16-U-1D 


NV16^J.-1  DJAveraqe 


-200  TM 
-200  TM 
-200  TM 
-200  TM 


BtNV.16-U 


B-NV16-U-1 E 
B-NV16-U-1E 


-200  TM 
-200  TM 


8.0088 

8.1490 

8.1579 

8.0990 


8.1536  pg/g 
8.3889  pg/g 


112101^26155; 


126 

113 


9.7  29.8 

9.2  27.8 


B-NV20-T-1A 


TCLP 


10.6750jsgpg/g 


100.6  pg/mL 


60001^113930] 


0.088 


0150%* 


0.349  0.110 


gassm-ro^-ss 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


3-NV20-T-1A 


TCLP  100.5  pg/mL  0.065  0.837  0.357  0.081 


0*353 


3ercent£SQ 


3-NV20-T-1D  +30  TM 

3-NV20-T-1D  +30  TM 


3-|^20-TitDiWeightedtAveragefii^*30iTMii 


3-NV20-U-1D 
B-NV20-U-1D _ 


lUiiW 


PercentRSD 


B-NV20-U-1D  (1)  +30  TM 

B-NV20-U-1P  (2) _  +30  TM 


EfeNV2P|U||EiWe|ghtedjAVerage^^s+3QirM 


B-NV20-U-1E  -200  TM 

B-NV20-U-1E _  -200  TM 


7.9888  pg/g 
7.9400  pg/g 


B-NV20-Ufe1E 


B-NV21-T-1A 


TCLP 


100.2  pg/mL  0.147  1.34  0.517  0.226 
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Data  Summary 


5/13/97 
1:30  PM 


B-N  V21-Tgi  ElAverage 


StandardIDevlation 


ercentRSD 


B-NV21-U-1A 

TCLP 

100.5 

pg/mL 

0.548 

B-NV21-U-1A 

TCLP 

101.2 

pg/mL 

0.619  : 

B-NV21-U-1B 

TCLP 

100.9 

pg/mL 

0 

B-NV21-U-1B 

TCLP 

100.4 

pg/mL 

BBBmEEIBE^aaiSEB 


WSi^S: 


B-NV22-T-1A 

B-NV22-T-1A 


TCLP 

TCLP 


pg/mL 

pg/mL 


0.070 

0.006 


raS 


0  0.717  0.090 

8  0.640  0.079 
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Data  Summary 


5/13/97 
1:30  PM 


iamolelD 


0.350 

0.060 


J-N V22-T-1 


J-NV22-T-1E  -200  TM  8.0299  pg/g 

J-NV22-T-1E  -200  TM  8.1712  pg/g 


21.2 

21.4 


I  I  II*  H  i«| 

HUH  sinQii  .ol 


JfandSorDeylaSS^l 


mmm 


J-NY220ME 


J-NV22-U-1A 

I-NV22-U-1A 


I 


J-NV22-U-Rt 

}-NV22-U-Rt 


^f30p1MMlf;6.6324^Mg/9^i3^ 


TCLP  100.8  pg/mL  0.842 

TCLP  100.3  pg/mL  0.678 


TCLP  100.2  pg/mL  1.39 

TCLP  100.3  pg/mL  0.740 


mmsmmm: 


.048  0.356 

.335  0.354 


J-NV22-U-1D 

J-NV22-U-1D 


-200  TM  8.0993  pg/g 

-200  TM  8.2865  pg/g 


Av 

s^assB'-1 


sssst 


gpi 


3rNV22|lJ!i1D 


3-NV22-U-1E 

3-NV22-U-1E 


3rNV224J-1E 


lp$ 

Jp30;TMSgi5S§1 0^121i^pg/gK^fiS76555^i1 5491 


-200  TM  8.0300  pg/g 

-200  TM  8.0414  pg/g 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


B-NV22-C-1A(1) 
B-NV22-C-1 A  (2) 
B-NV22-C-1A  (3) 


+30  TM 
+30  TM 
+30  TM 


8.0209 

8.1285 

5.7570 


;B-NV22jCa|»^We|flhted;AVerage’fe^«-30trM^^^^^g$Mg/g^^^1.60^^^219^ 


B-NV22-C-1B 

-200  TM 

7.9915  pg/g  1 

B-NV22-C-1B 

-200  TM 

7.9685  pg/g  1 

B-NV22-C-1B  (1) 

+30  TM 

8.2240 

pg/g 

12.7 

B-NV22-C-1B  (2) 

+30  TM 

8.0771 

pg/g 

36.7 

1093 

132 

B-NV22-C-1B  (3) 

+30  TM 

8.1550 

pg/g 

31.2 

220 

9.09 

B-NV22-C-1B  (4) 

+30  TM 

6.0331 

pg/g 

50372 

365 

20.1 

[B-N  V22fC-l  BiWelgnted  Average 


B-NV22-M-1A 

B-NV22-M-1A 


iB-NV22?.M‘1  AtWeighted  Average 


B-NV22-K-1A 

B-NV22-K-1A 


B-NV22-K-1B 

TCLP 

100.2 

pg/mL 

B-NV22-K-1B 

TCLP 

100.1 

pg/mL 

1 


Standard 


PercentRSD 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


3-NV22-K-1A  -200  TM  8.3142  pg/g 

3-NV22-K-1A  -200  TM  8.2285  pg/g 


ard  Dev 


>ereent:RSD. 


3-NV22-K-1A  (1) 

3-NV22-K-1A  (2)  +30  TM  8.1529  pg/g 

3-NV22-K-1A  (3)  +30  TM  6.3253  pg/g 


3^4V22|K|tA5WelghtedAYerage»**-30|rM^^^^^^pg/gS 


44.5 

45.1 


+30  TM 

8.1529 

pg/g 

+30  TM 

6.3253 

pg/g 

3-NV22-K-1B 

-200  TM 

8.2834  pg/g 

3-NV22-K-1B 

-200  TM 

7.9812  pg/g 

3-N  Y22|K|I  BrAyerage 


Standard  Deviation  ^ 


PercentRS 


B-NY22^SL;’. 


B-NV23-T-1A 

B-NV23-T-1A 


B-NV25-T-1D 


-200  TM 


8.0820 


pg/g 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


K^MatrixiK£Weightpj 


mmm 


B-NV25-T-1D 


B-NV25iT?1DjAverage 


-200  TM 


7.9417  pg/g 


241  116  21.9 


fB-NV^H^MyerageM 


B-NV25-U-1 D 
B-NV25-U-1D 


mmmsmmtm 


-200  TM 
-200  TM 


f#  b  •''7 

Wm5m 

8.2790 

pg/g 

8.1138 

pg/g 

B-NV25-U-1D  (1)  +30  TM  8.0520  pg/g  9686  10681 

B^NV25-U-1D(2)  +30  TM  8.0363  pg/g  5565  19586 

B-NV25-U-1D  (3)  +30  TM  7.4530  pg/g  4209  12941 


BTNV2S^g1.Ey/yejghted?Aye|rage^^t:30|TMla^^^il^Pilpg/g^|^%6S4Si^^1443!!6. 


B-NV25-U-1 E  -200  TM  8.3223  pg/g  114 

B-NV25-U-1E _  -200  TM  8.1568  pg/g  162 


®-NV25^1EAverage 


B-NV25-U-1 E  (1) 
B-NV25-U-1E  (2) 


1B-NV25-U 


B-NV25-P-1A 

B-NV25-P-1A 


TCLP 

TCLP 


pg/mL 

pg/mL 


0.016 

0.116 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


yeadMntimonWZiri 


J-NV25-P^1A 


J-NV26-T-1A 

J-NV26-T-1A 


mMm ii6% 


11752 


0.034 

0.072 
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|BrNV26siQfs1A 


pjwemm 


B-NV27-T-1A 

B-NV27-T-1A 


TCLP  100.3  pg/mL 

TCLP  100.8  pg/mL 


B-NV27-T-1B 

TCLP 

100.3 

pg/mL 

B-NV27-T-1B 

TCLP 

100.0 

pg/mL 

BK5MMI 


656*|S^||7i66^^^0.g29i^Si0^1 05i 


5 

9 


®W?2i9SSI 


50  2.66  0.109 

92  2.72  0.185 


ercentRSD 


B-NV27-T-1D 

B-NV27-T-1D 


-200  TM 
-200  TM 


8.3954  |jg/g 
8.0444  pg/g 


tandard  Deviations: 
P ercentRSD 


S876.6; 


B-NV27-T-1 E 
B-NV27-T-1E 
B-NV27-T-1E 
B-NV27-T-1E 


B-NV27^T-1EAveraqe— 


-200  TM 
-200  TM 
-200  TM 
-200  TM 


8.6272is®pg/g 


8.1552  pg/g 
8.2555  pg/g 
8.0314  pg/g 
8.4359  pg/g 


zooxii/imm&m 


54.3  165 

53.6  154 

57.4  161  1 

67.8  161 


afii60Sii 


,  L  Srif  1..  *  J 


|B-NV27£!Ei1E^^p^^j4^B^^^fe|Il^^f30yTMgAg^;6J442^ipg/g;^^i^|^777^ 


B-NV29-T-1A 

B-NV29-T-1A 


B-NV29-T-1B 

B-NV29-T-1B 


TCLP 

TCLP 


B-NV29-T-1D  (1) 
B-NV29-T-1D  (2) 


B-NV29-T-1E 

B-NV29-T-1E 


LB:NV294;amverag 


Standard  Deviatio 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


Percent^RSD 


B-NV29-T-1E  (1) 
B-NV29-T-1E  (2) 


B-NV30-T-1A 

B-NV30-T-1A 


B- 


+30  TM 
+30  TM 


TCLP 

TCLP 


7.8198  pg/g  106  691  81.6  19.5 

7.8189  pg/g  911  809  88.8  109 


100.0  pg/mL 
100.5  pg/mL 


B-NV30-T-1E 

-200  TM 

8.1941 

pg/g 

59.3 

21 

19 

90.8 

14.4 

B-NV30-T-1E 

-200  TM 

8.0782 

pg/g 

57.5 

21 

16 

91.3 

14.2 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


B-DC03-FB-1A 
B-DC03-FB-1A _ 


liSmgBIl^eraflo 


iStandardDevia 
Pe?centRSD 


B-DC03-FB-1A 

B-DC03-FB-1A 


JPC03-FB-1  A  Average' 


TCLP 

TCLP 


:6436lli(ig/gi 


100.4  pg/mL 
100.0  pg/mL 


0.000  0.000 

0.000  0.000 


0.000 

0.000 


Il32;3 


25 

37 


B-DC03-T-1D 

B-DC03-T-1D 


iaimaftisii 


verage 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


3-DC03-T-1E 
3-DC03-T-1E 


jmaammmmam 


,+30sTMi«;8;6226^pg/gi^g 


1;5% 


200  TM 
-200  TM 


7.9404 

8.4434 


126 

6 

125 

6 

B-DC03-U-1E 

B-DC03-U-1E 


B-DC03-U-1  EAveraqe 


PercentRSD  “ 


B-DC03-Uil 


B-pCOS^EBSIAWelglitecliAyerage^P+SOsrM, 


B-DC04-T-1A  TCLP 

B-DC04-T-1A  TCLP 


BIDS 


B-DC04-T-1B  TCLP 

B-DC04-T-1B  TCLP 


^^t30,iTMMMV2^2020Sfpg/g' 


-200  TM  8.3474  pg/g 

-200  TM  8.2228  pg/g 


100.9 

100.1 


100.3 

101.3 


pg/mL 

pg/mL 


Standa 


Percen 


B-DC04-T-1D 

B-DC04-T-1D 


B- 


pg/mL 

pg/mL 


Z'&ZasKt&r:: 


-200  TM 
-200  TM 


8.2388 

8.1853 
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Data  Summary 
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1:30  PM 


WejghtffiiiUnitsSPCopperP 


iB-DCfWkT^ID 


B-DC04-T-1E 

B-DC04-T-1E 


3^694pi’pg/gS^gp^331iifiJe5i©i;-392iiii3iM;20.9g^?|Sg|46.0j 


Percent  RSD 


BspC04iT 


B-DC04-U-1A 

B-DC04-U-1A 


200  TM  8.1561  pg/g 

200  TM  8.2638  pg/g  - 


*S% 


|TM^^2.9952s|ljpg/g^®g7409|rp|Sg80,8*ill3«l^»815j 


TCLP 

TCLP 


100.1  pg/mL 
100.4  pg/mL 


ms/m 


B-DC04-U-1D 

-200  TM 

8.0541 

pg/g 

104 

494 

B-DC04-U-1D 

-200  TM 

8.4252 

pg/g 

88.1 

484 

B-DC04-U-1 E 
B-DC04-U-1E 


-200  TM 
-200  TM 


7.9537  pg/g 
8.3582  pg/g 


®SSg34533 


51.4  23.6 

55.2  22.6 


B-DC04rU?1 


B-DC05-T-1A 

B-DC05-T-1A 


53882ijfpg/gftgfSaai 3431,^^1  S430^j^898^iig1242j 


TCLP  100.3  pg/mL  0.114  1.48  0.216 

TCLP  101.6  pg/mL  0.096  1.24  0.186 


B-DC05-T-1B 

TCLP 

101.0 

pg/mL 

0.139 

7.54 

0.406  1 

B-DC05-T-1B 

TCLP 

100.9 

pg/mL 

0.122 

1.96 

0.218  1 

B-DC05-T-1D 

B-DC05-T-1D 


ISlAverag 


r: . 


B-DC05-T-1E 


200  TM 


j2.3005j^pg/gi?^^6842^^31^^i:l^S^r:802! 
8.1989  pg/g  49.9  122  77.3  14.2 
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Data  Summary 
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B-DC05-T-1E _ 


B-DCOSST-.I  EAveraae 


StandardDeviation 


PercentRSD 


B-DCQ5?M 


B-DC05-K-1A 

B-DC05-K-1A 


-200  TM 


00JTM 


8.1702 


2  pg/g 


3-DC05-K-1A  (1) 
3-DC05-K-1A  (2) 


3PC 


3-DC05-K-1B 

3-DC05-K-1B 


3-DC05rK 


Standard  Devia 


"37355^^1872^^1685^^47021 


3?DC05rK;1B 


3-DC05-C-1A 

3-DC05-C-1A 


3-DC05-C-1B 

3-DC05-C-1B 


^Sfi^Mverage 


’erce 


3-DC05-C-1A 

3-DC05-C-1A 


^Average 


Stan 


3-DC05-C-1A  (1) 
3-DC05-C-1A  (2) 


+30  TM 


+30  TM 


8.1231  pg/g 
8.1425  pg/g 


37.7 

10532 


127  972 


llBaffelle 

.  • .  Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


B-DC05-Z-1 B 

-200  TM 

2.0150 

pg/g  : 

B-DC05-Z-1B 

-200  TM 

2.0589 

pg/g 

B-DC05-Z-1 B 

-200  TM 

2.0004 

pg/g  : 

B-DC05-Z-1B 

-200  TM 

2.0016 

pg/g  - 

|B-DC05*Z-1ArAverage 
Standard  Deviation 


B-DC06-T-1B 

TCLP 

101.7 

pg/mL 

B-DC06-T-1B 

TCLP 

100.4 

pg/mL 

fPercentRSD 


;B-PC06?T-1 


iB-PCOSiQfgl. 


;B-DC06rQCr1 


llBatteiie 

.  . .  Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


Percen 


B-DC06H31A 


B-DC06-P-1A 

B-DC06-P-1A 


§^COg^tAjAyerage| 


StandardDevla 


■iilW 


B-DC06-P-1A 
B-DC06-P-1A _ 


Standard;Deviation 


B-DC06-F-1A 

B-DC06-F-1A 


*^*30  0.7377,Kgv~g  [19/9  «Pis^l375S| 


TCLP  100.6  \igfmL 

TCLP  100.4  pg/mL 


0.234 

0.206 


OBaireiie 

-  •  .  Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


‘SamplejID 


/mams 


B-DC12?T‘ 


B-DC12-T-1E 

B-DC12-T-1E 


-200  TM 
-200  TM 


.5344i~ipg/gl^t|^24858iSS:40325lS^2251M^2362| 


8.1934  pg/g  88.5  543  74.9  22.7 

8.1688  pg/g  83.8  539  74.8  21.5 


B,WZ^2^W^^^^^«^0jTMI«i8l4909Mig/gi^^1;5!l* 


B-WZ-A3 

B-WZ-A3 

B-WZ-A3 

B-WZ-A3 


-200  TM 
-200  TM 
-200  TM 
-200  TM 


8.0511 

8.3222 

8.2655 

8.0966 


19.1 

17.5 

18.5 


0.676 

0.601 

0.854 

0.865 


ClBaffelle 
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Fort  Polk  Demonstration  Project 
Data  Summary 


5/13/97 
1:30  PM 


fcejglJLl  .I 

USS 

mjfp 

3-DC12-T-1E 

-200  TM 

8.1934 

pg/g 

88.5 

543 

74.9 

22.7 

3-DC12-T-1E 

-200  TM 

8.1688 

pg/g 

83.8 

539 

74.8 

21.5 

s 

j|l| 

■H 

Relative  Percent  Difference 

5.5% 

0.65% 

0.12% 

5.3% 

HBairelle 

.  . .  Putting  Technology  To  Work 


G-38 


Fort  Polk  Demonstration  Project 
Project  #0337318-26  • 

Analyst  -  K.  Blann 


SamplellD 


Instrument  Detection  Limit 
Check  Standard 


PercenfeRecove 


Calibration  Verification  Standard 


Percen 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-NV15-T-1A 
B-NV15-T-1A 
B-NV15-T-1A  Pre  Spike 


Percen 


B-NV15-T-1A  Pre  Spike 


ercentRecove 


B-NV15-T-1B 
B-NV15-T-1B 
B-NV16-T-1A 
B-NV16-T-1A 
B-NV16-T-1B 
B-NV16-T-1B 
B-NV15-Z-1A 
B-NV15-Z-1A 
B-NV15-T-1A  Post  Spike 


iPercent  RecoVe 


Spiking  Solution 


PercenfeRecove 


Check  Standard 


PercenfeRecove 


Blank 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


ilBattelle 

.  .  .  Putting  Technology  To  Work 


Nov.  19 


5/13/97 
1:34  PM 


pg/mL 


4.81  0.408  1.03 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


0.492 


0.005 

0.000 

0.000 

0.000 

0.164 

0.133 

1.01 


0.159 

0.117 

0.145 

0.163 

0.176 

0.170 

1.73 

1.72 

1.11 


2.29  0.204 


0.000 

0.000 

0.000 

0.000 

0.935 

1.95 

5.95 


0.805 

0.715 

2.99 

1.87 

1.31 

1.13 

6.74 

6.76 

5.20 


0.010 

0.015 

0.019 

0.002 

0.079 

0.134 

0.118 


®S1573 


0.096 


0.072 

0.062 

0.424 

0.360 

0.342 

0.350 

0.038 

0.033 

1.11 


0.531 


SS965® 


0.140 

0.134 

0.176 

0.167 

0.171 

0.148 

1.42 

1.37 

1.06 


pg/mL 


0.000  0.002  0.004 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


Nov.  22 


5/13/97 
1:34  PM 


Instrument  Detection  Limit 
Check  Standard 


Preceri 


Calibration  Verification  Standard 


Piece 


Quantitation  Limit  Standard  1 


Brace 


Quantitation  Limit  Standard  2 


greceffiReegve 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 
B-NV14-FB-1A  ' 
B-NV14-FB-1A 
B-NV14-FB-1A  Pre  Spike 


pg/mL  2.49 


pg/mL  1.03 


pg/mL  0.494 


0.992 


0.420 


0.228 


2.50 


1.05 


0.525 


0.003 

0.004 

0.000 

0.000 

0.000 

0.003 

0.047 


B-NV14-FB-1A  Post  Spike 


Spiking  Solution _ 


Preceri 


Check  Standard 


Precen 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 
B-NV15-T-1D 
B-NV15-T-1D 
B-NV15-T-1D  Pre  Spike 


Precen 


B-NV15-T-1D  Pre  Spike 
Precen 


B-NV15-T-1D 
B-NV15-T-1E 
B-NV15-T-1E 
B-NV15-T-1E 
B-NV15-T-1D  Post  Spike 


Precen 


ecove 


Check  Standard 


TCLP 


pg/mL  0.967  4.34  0.942 


pg/mL  10.2  50.8  10.1 


pg/mL  5.15  25.6  2.02 


SOIL 
SOIL 
SOIL 
-200  TM 
-200  TM 
-200  TM 


fgsa 
tp^Sw»aSwB3S 


+30  TM 
-200  TM 
-200  TM 
+30  TM 
-200  TM 


1.6408 

8.3111 

8.0954 

1.0022 

8.4290 


pg/mL 


pg/mL 


llBalfelle 

...  Putting  Technology  To  Work 


1 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26. 

Analyst:  K.  Blann 


Nov.  22B 


5/13/97 
1:34  PM 


(:j[i 


MnltS»Cop|)er^Be||^]®dn^|ffifinc 


Instrument  Detection  Limit 
Check  Standard 


0.001 

5.02 


Calibration  Verification  Standard 


ecove 


Quantitation  Limit  Standard  1 


pg/mL 


Quantitation  Limit  Standard  2 


mgsm 


recent 


B-NV16-T-1D  Pre  Spike 


recen 


B-NV16-T-1D 
B-NV16-T-1E 
B-NV16-T-1E 
B-NV16-T-1E 
B-NV16-T-1D  Post  Spike 


recen 


Spiking  Solution 
PrecentRecove 
Check  Standard 


Blank 


-200  TM 


8.0862  pg/mL 


+30  TM 
-200  TM 
-200  TM 
+30  TM 
-200  TM 


8.4595 

8.2743 

8.0078 

10.8709 

8.3409 


pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


pg/mL 


pg/mL 


pg/mL 


2.67  13.4 


1.05  2.68 


pg/mL  1.01  5.13  0.426  1.04 


pg/mL  0.499  2.61  0.186 


m 

■jMw 

Ml 

[ill] 

|m] 

Rw 

mmm 


924  139 


0.149  0.000 


0.020 


llBatteiie 
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Fort  Polk  Demonstration  Project 
Project*:  G337318-26 
Analyst  K.  Blann 


Nov.  25 


5/13/97 
1:34  PM 


istrument  Detection  Limit 
heck  Standard 


recen 


alibration  Verification  Standard 


rece 


uantitation  Limit  Standard  1 


face 


uantitation  Limit  Standard  2 


rece 


lank 

lethod  Blank  (1) 

lethod  Blank  (2) 

lethod  Blank  (3) 

-NV20-T-1A 

-NV20-T-1A 

-NV20-T-1B 

-NV20-T-1B 

-NV21-T-1A 

-NV21-T-1A 

-NV21-T-1B 

-NV21-T-1B 

-NV21-T-1B  Pre  Spike 


rece 


-NV21-T-1B  Pre  Spike 


rece 


-NV20-T-1A-1  Post  Spike 


recen 


piking  Solution _ 


recen 


‘.heck  Standard 


rece 


lank 

lethod  Blank  (1) 
lethod  Blank  (2) 
lethod  Blank  (3) 
1-NV14-FB-1A 
•-NV14-FB-1A 
>-NV14-FB-1A 
•-NV14-FB-1A 
I-NV14-FB-1A  (1) 
•-NV14-FB-1A  (2) 
J-NV14-FB-1A  (3) 
J-NV14-FB-1A  Post  Spike 


piking  Solution 


Up 


_ 


pg/mL 


pg/mL 


pg/mL 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


TCLP 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
100.6  pg/mL 

100.5  pg/mL 

100.1  pg/mL 
100.3  pg/mL 

100.2  pg/mL 

101.6  pg/mL 
100.0  pg/mL 
100.1  pg/mL 
100.1  pg/mL 


100.1  pg/mL 


100.6  pg/mL 


pg/mL 


pg/mL 


0.077 

0.000 

0.000 

0.000 

0.088 

0.065 

0.070 

0.096 

0.147 

0.154 

0.161 

0.159 

1.13 


1.11 


UP39S 


0.002 

0.000 

0.000 

0.000 

0.349 

0.357 

0.350 

0.305 

0.517 

0.453 

0.481 

0.487 

0.295 


.010 

.003 

.001 

.001 

.110 

.081 

.055 

.101 

.226 

0.521 

.416 

.576 

.839 


SOIL 
SOIL 
SOIL 
-200  TM 
-200  TM 
-200  TM 
-200  TM 
+30  TM 
+30  TM 
+30  TM 
-200  TM 


8.4321 

8.0899 

8.2738 

8.1833 

8.0600 

8.5547 

6.3040 

8.4321 


heck  Standard 


>receh 


pg/mL 


pg/mL 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  A.D.  Weiss 


Nov.  27 


6/15/97 
11:21  AM 


Instrument  Detection  Limit 
Check  Standard 


PeroaihfiRecove 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


ecove 


Quantitation  Limit  Standard  2 


pg/mL 


pg/mL 


0.524 


0.194 


Blank 

pg/mL 

0.000 

0.000 

0.000 

0 

Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.005 

0 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.010 

0 

B-NV22-T-1A 

TCLP 

100.7 

pg/mL 

0.070 

0.700 

0.717 

0 

B-NV22-T-1A 

TCLP 

100.6 

pg/mL 

0.006 

0.598 

0.640 

0 

B-NV22-T-1B 

TCLP 

101.0 

pg/mL 

0.011 

0.495 

0.680 

0. 

B-NV22-T-1B 

TCLP 

100.3 

pg/mL 

0.002 

0.448 

0.672 

0. 

B-NV23-T-1A 

TCLP 

100.3 

pg/mL 

0.010 

1.63 

0.564 

B-NV23-T-1A 

TCLP 

100.1 

pg/mL 

0.010 

1.80 

0.609 

0. 

B-NV23-T-1B 

TCLP 

100.4 

pg/mL 

0.000 

1.87 

0.585 

0. 

B-NV23-T-1B 

TCLP 

100.4 

pg/mL 

0.000 

1.71 

0.542 

0. 

B-NV22-T-1B  Pre  Spike 

TCLP 

100.3 

pg/mL 

1.06 

5.04 

0.372 

0. 

m! 


B-NV22-T-1B  Pre  Spike 
?ercent  Recove 


TCLP 


100.3  pg/mL 


5.22 


100%’ 


0.374 


Spiking  Solution 
‘PercentRecove 


Check  Standard 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

B-NV22-T-1D 

B-NV22-T-1D 

B-NV22-T-1D 

B-NV22-T-1E 

B-NV22-T-1E 

B-NV22-T-1E 

B-NV22-T-1D  Pre  Spike 


B-NV22-T-1D  Pre  Spike 
... - "ecove 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
+30  TM 
-200  TM 
-200  TM 
+30  TM 
200  TM 


7.9976 

8.4122 

3.2151 

8.0299 

8.1712 

6.6324 

8.1265 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


o.ooo 

0.173 

0.075 

0.199 

62.5 

63.8 
47.0 
62.4 

62.9 
61.3 
6.65 


0.004 

0.031 

0.000 

0.000 

112 

115 

51.7 

115 

113 

368 

12.4 


1.95 


mm 


o.ooo 

0.004 

0.006 

0.006 

91.5 

91.6 
13.2 

82.6 
91.0 
24.7 
5.30 


0.004 

0.029 

0.017 

0.028 

21.0 

21.2 

28.1 

21.2 

21.4 

18.6 

1.68 


llBattelle 

.  . .  Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  A.D.  Weiss 


Nov.  27 


8/15/97 
11:21  AM 


3lank  _ pg/mL _ 0.000  0.008  0.005  0.005 


llBaiteiie 
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G-44 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  A.D.  Weiss 


5/13/97 
1:34  PM 


Instrument  Detection  Limit 
Check  Standard 


Prece 


Calibration  Verification  Standard 


feRecoye 


Quantitation  Limit  Standard  1 


■UulJil 


Quantitation  Limit  Standard  2 


iRecove 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

B-NV25-T-1A 

B-NV25-T-1A 

B-NV25-T-1B 

B-NV25-T-1B 

B-NV26-T-1A 

B-NV26-T-1A 

B-NV26-T-1B 

B-NV26-T-1B 

B-NV26-T-1B  Pre  Spike 


pg/mL  2.54 


pg/mL  0.90 


pg/mL  0.437 


25.4 


102% 


12.9 


0.348 


5.07 


mHOIS 


2.58 


03%’ 


0.96 


2.41  0.164  0.503 


■IIAm 

QjSS 


B-NV26-T-1B  Pre  Spike 


•Recove 


B-NV25-T-1A  Post  Spike 
PreoenCReowe 
Spiking  Solution 


receht’Recove 


Check  Standard 


Blank 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


pg/mL 
pg/mL 
pg/mL 
100.7  pg/mL 

101.1  pg/mL 

100.1  pg/mL 


100.6  pg/mL 
101.0  pg/mL 
100.6  pg/mL 
101.8  pg/mL 
100.0  pg/mL 
100.0  pg/mL 


TCLP 


101.1  pg/mL  0.909 


pg/mL  10.4 


95%isS£158%#S11l2% 


6.74  0.279  0.634 


DZ%®W45%«i«l.16%1 


2.51  1.49  0.923 


pg/mL 


pg/mL 


0.000 


20.3  9.97  10.1 


25.48  2.02  5.09 


!01Mjp§102%; 


0.000  0.000  0.005 


ClBatteiie 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  A.D.  Weiss 


Dec.  3 


fi/1 3/97 
1:34  PM 


nstmment  Detection  Limit 
iheck  Standard 


alibration  Verification  Standard 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


mma 


1.99 


1.01 


0.371 


0.157 


4.96 


2.57 


0.93 


0.452 


Blank 

pg/mL 

0.013 

0.033 

0.000 

0.004 

Method  Blank  (1) 

Soil 

pg/mL 

0.129 

0.085 

0.000 

0.028 

Method  Blank  (2) 

Soil 

pg/mL 

0.088 

0.006 

0.000 

0.0281 

Method  Blank  (3) 

Soil 

pg/mL 

0.052 

0.000 

0.000 

0.026 

5-NV20-T-1D 

-200  TM 

7.9943 

pg/g 

56.1 

131 

55.5 

17.5 

B-NV20-T-1D 

-200  TM 

8.2287 

pg/g 

52.0 

126 

56.2 

16.9 

J-NV20-T-1D  (1) 

+30  TM 

7.5182 

pg/g 

230 

166 

5.17 

47.2 

B-NV20-T-1D  (2) 

+30  TM 

5.8129 

pg/g 

408 

102 

2.94 

93.1 

B-NV20-T-1E 

-200  TM 

12.6420 

pg/g 

52.5 

123 

54.7 

16.6 

B-NV20-T-1E 

-200  TM 

12.4100 

pg/g 

49.6 

122 

51.2 

15.8 

5-NV20-T-1E 

+30  TM 

12.7611 

pg/g 

131 

76.1 

7.95 

27.1 

B-NV20-T-1D  Pre  Spike 

-200  TM 

8.1757 

pg/mL 

6.47 

13.2 

4.50 

1.56 

1-NV20-T-1D  Pre  Spike 


eppve; 


B-NV15-Z-1A 
J-NV15-Z-1A 
B-NV15-Z-1A  Pre  Spike 


-200  TM 


S-NV15-Z-1A  Pre  Spike 


8.3256  pg/mL 


2.0019  pg/g 
2.0023  pg/g 
2.0027  pg/mL 


2.0038  pg/mL 


14127 

14378 

30.9 


51.2 

45.3 
0.397 


0.388 


227 

250 

0.689 


0.629 


recentKecove 


Spiking  Solution 


heck  Standard 


?rece 


Blank 


pg/mL 


pg/mL 


pg/mL 


10.5  20.7  10.2  10.2 


5.09  25.6  2.02  5.07 


0.010  0.064  0.000  0.013 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  A  J).  Weiss 


Dec.  4 


W13/97 
1:34  PM 


Calibration  Verification  Standard 


pg/mL  2.63  13.4 


Quantitation  Limit  Standard  2 


|jg/mL  0.364  2.06 


pg/mL  0.88  -  4.53 


0.358 


Blank 

pg/mL 

0. 

Method  Blank  (1) 

TCLP 

pg/mL 

0. 

Method  Blank  (2) 

TCLP 

pg/mL 

0. 

B-NV27-T-1A 

TCLP 

100.3 

pg/mL 

0. 

B-NV27-T-1A 

TCLP 

100.8 

pg/mL 

0. 

B-NV27-T-1B 

TCLP 

100.3 

pg/mL 

0. 

B-NV27-T-1B 

TCLP 

100.0 

pg/mL 

0. 

B-NV27-T-1B  Pre  Spike 

TCLP 

100.3 

pg/mL 

d 

1 

B-NV27-T-1B  Pre  Spike 


B-NV27-T-1A  Post  Spike 


TCLP 


TCLP 


100.3  pg/mL  1.12  6.26 


*98% 


100.3  pg/mL  0.145  1.60 


_ pg/mL  10.3  20.3 


pg/mL  5.04  25.3 


0.000 

0.000 

0.000 

3.12 

2.84 

2.66 

2.72 

6.28 


0.644 


IBS 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

B-NV16-U-1A 

B-NV16-U-1A 

B-NV16-U-1B 

B-NV16-U-1B 

B-NV20-U-1A 

B-NV20-U-1A 

B-NV20-U-1B 

B-NV20-U-1B 

B-NV20-U-1B  Pre  Spike 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


100.9 

100.1 

101.5 

101.1 

100.2 
100.7 

100.6 

100.3 

100.3 


B-NV20-U-1B  Pre  Spike 


B-NV21-U-1A 
B-NV21-U-1A 
B-NV21-U-1B 
B-NV21-U-1B 
B-NV16-U-1A  Post  Spike 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


0.000 

0.000 

0.000 

0.824 

0.604 

2.50 

0.544 

1.09 

1.46 

1.04 

0.805 

1.42 


0.000 

0.000 

0.000 

24.2 
15.1 

23.6 

10.7 

24.5 

20.3 

18.6 

19.3 

14.4 


0.019 

0.000 

0.000 

0.182 

0.079 

0.295 

0.058 

0.166 

0.093 

0.075 

0.057 

0.079 


0.078 


106% 


0.111 


I  M 

B 


100.5 

pg/mL 

101.2 

pg/mL 

100.9 

pg/mL 

100.4 

pg/mL 

100.9 

pg/mL 

Spiking  Solution 


Check  Standard 


wmmmmmrns 


llBatreiie 

. . .  Putting  Technology  To  Work 


pg/mL 


pg/mL 


5.04  25.5 


2.00  5.03 


Fort  Polk  Demonstration  Project 

Dec.  4 

5/13/97 

Project#:  6337318-26 

1:34  PM 

Analyst:  A.D.  Weiss 

pg/mL  0.000  0.000  0.000  0.001 


ClBalfeiie 
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G-48 


Fort  Polk  Demonstration  Project 
Project  #:  G337318-26 
Analyst  A.D.  Weiss 


Dec.  5 


6/13/97 
1:35  PM 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

B-NV29-T-1A 

B-NV29-T-1A 

B-NV29-T-1B 

B-NV29-T-1B 

B-NV30-T-1A 

B-NV30-T-1A 

B-NV30-T-1B 

B-NV30-T-1B 

B-DC02-T-A 

B-DC02-T-A 

B-DC02-T-B 

B-DC02-T-B 

B-DC02-T-B  Pre  Spike 


B-DC02-T-B  Pre  Spike 


recentiRecove 


B-NV30-T-1A  Post  Spike 


m 

S3 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


100.2 

100.8 

100.7 
100.3 
100.0 
100.5 
100.1 

100.3 

100.4 
100.1 
100.4 

100.8 
100.8 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


0.000 

0.000 

0.000 

0.000 

0.432 

0.462 

0.464 

0.461 

0.375 

0.379 

0.355 

0.357 

0.131 

0.092 

0.103 

0.097 

1.00 


0.003 

0.000 

0.000 

0.000 

3.47 

3.49 

3.41 

3.37 

3.73 

3.39 

3.64 

3.35 

1.87 

1.72 

1.96 

1.86 

4.99 


100.0  pg/mL 


0.000 

0.000 

0.000 

0.040 

0.074 

0.652 

0.036 

0.085 

0.073 

0.000 

0.021 

0.072 

0.381 

0.363 

0.529 

0.457 

0.265 


0.986 


0.164 


0.122 


Spiking  Solution 


t.Recovei 


Check  Standard 


Blank 


pg/mL 


pg/mL 


0.000 


0.000 


0.000 


0.000 


Cl  Baiteiie 


Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project  #:  G337318-26 
Analyst*  K.  Blann 


Dec.  6 


5/13/97 
1:37  PM 


Instrument  Detection  Limit 

Check  Standard 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


pg/mL 


pg/mL 


pg/mL 


5.04 


2.32 


1.03 


0.488 


25.2  2.02  5.03 


11.5  0.88  2.31 


5.08  0.332  1.03 


2.41  0.141  0.486 


B-DC03-T-1B 


recen 


B-DC03-T-1A 
r?recen 


spiking  Solution 
?rece 


heck  Standard 


TCLP 


TCLP 


101.1  pg/mL 


100.6  pg/mL 


pg/mL 


pg/mL 


pg/mL 


1.09 


1.02 


10.5 


5.06 


0.000 


5.43 


2.44 


20.6 


25.4 


0.000 


0.195  0.572 


1.10  0.999 


10.2  10.2 


2.01 


0.000  0.000 


OBaireiie 


Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


5/13/97 
1:37  PM 


I|iggg|I|lSMatrixf§^^ 


!El 


Calibration  Verification  Standard 


ecoye 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


pg/mL  2.72  13.5  1.06  t.n 


pg/mL  0.518  2.54  0.211  0.514 


pg/mL  1.01  5.02  0.401  1.01 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-NV23-T-1D 
B-NV23-T-1D 
B-NV23-T-1D  Pre  Spike 


Tecen 


B-NV23-T-1D  Pre  Spike 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
-200  TM 


-200  TM 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
8.1295  pg/g 
8.0549  pg/g 
8.2376  pg/mL 


8.1479  pg/mL 


B-NV23-T-1D 

+30  TM 

7.8007 

pg/g 

771 

1005 

33.9 

1 

B-NV23-T-1E 

-200  TM 

8.3567 

pg/g 

68.8 

234 

108 

1! 

B-NV23-T-1E 

-200  TM 

8.0731 

pg/g 

65.5 

229 

107 

11 

B-NV23-T-1E, 

+30  TM 

11.5764 

pg/g 

193 

973 

31.4 

3i 

B-NV21-T-1D 

+30  TM 

3.8696 

pg/g 

770 

71.0 

9.09 

16: 

B-NV21-T-1D  Post  Spike 

-200  TM 

8.1295 

pg/mL 

3.61 

10.5 

5.01 

1 

Spiking  Solution 


Check  Standard 


■l  li  I  I  '  I  1 1  li 


pg/mL 


pg/mL 


Wmsm. 


Blank 

pg/mL 

0.000 

0.004 

0.000 

KZ 

gj 

Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.024 

0.000 

OJ 

B-NV21-T-1D 

-200  TM 

7.9379 

pg/g 

56.6 

129 

81.1 

i 

B-NV21-T-1D 

-200  TM 

8.1170 

pg/g 

69.0 

147 

81.1 

i 

19.4 

B-NV21-T-1E 

-200  TM 

8.0540 

pg/g 

56.2 

134 

82.5 

i 

18.1 

B-NV21-T-1E 

-200  TM 

8.4587 

pg/g 

54.5 

127 

77.5 

i 

17.8 

B-NV21-T-1E 

+30  TM 

6.3546 

pg/g 

140 

88.1 

9.52 

e 

>3.5 

B-NV21-T-1D  Post  Spike 

-200  TM 

7.9379 

pg/g 

2.98 

6.60 

3.89 

i 

1.46 

Spiking  Solution 


Check  Standard 


Blank 


pg/mL 


pg/mL 


pg/mL 


0.003 


20.0  9.53  9.64 


26.0  2.02  5.13 


rat  im^sksq  c  i 1 


0.000  0.000  0.010 


ClBatteile 
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Fort  Polk  Demonstration  Project 
Project#:  G33731 8-26 
Analyst  A.D.  Weiss 


Dec.  10 


SK3/97 
1:37  PM 


3lank 

pg/mL 

0.000 

0.000 

Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

3-DC04-T-1A 

TCLP 

100.9 

pg/mL 

0.725 

4.39 

3-DC04-T-1A 

TCLP 

100.1 

pg/mL 

0.215 

1.73 

3-DC04-T-1B 

TCLP 

100.3 

pg/mL 

0.183 

1.69 

3-DC04-T-1B 

TCLP 

101.3 

pg/mL 

0.195 

1.60 

3-DC04-T-1B  Pre  Spike 

TCLP 

101.3 

pg/mL 

1.10 

5.39 

3-DC04-T-1B  Pre  Spike 

1 

?NV22-U-1A 
3-NV22-U-1A 
3-NV22-U-Rt 
3-DC04-T-1 A  Post  Spike 


3recentRecove 


Spiking  Solution 
Jrecent;Recove 


heck  Standard 


irecen 


3lank 


TCLP 


101.3  pg/mL 


0.160 


0.589 


Wm 


pg/mL  10.0  20.8 


ft. 104 


pg/mL  5.13  25.5 


pg/mL 


0.000  0.000 


2.01  5.08 


0.000  0.001 


HBaiteiie 


Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


Dec.  10B 


5/13/97 
1:38  PM 


Instalment  Detection  Limit 
Check  Standard 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-NV25-T-1D 
B-NV25-T-1D 
B-NV25-T-1D  Pre  Spike 


ecovei 


B-NV25-T-1D  Pre  Spike 


B-NV25-T-1D 
B-NV25-T-1E 
B-NV25-T-1E 
B-NV25-T-1E 
Check  Standard 


Blank 

B-NV26-T-1E 
B-NV25-T-1D  Post  Spike 


Spiking  Solution 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
-200  TM 


pg/mL 


pg/mL 


pg/mL 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
8.0820  pg/g 
7.9417  pg/g 
8.0453  pg/mL 


5.01 

25.0 

1.99 

mrnrn 

2.76 

13.5 

1.06 

1.12 

5.46 

0.427 

0.577 


0.007 

0.000 

0.000 

0.000 

81.5 

71.8 

7.01 


0.005 

0.000 

0.000 

0.000 

236 

241 

17.2 


193%' 


17.3 


0.203 


0.007 

0.017 

0.009 

0.002 

118 

116 

6.02 


0.006 

0.004 

0.001 

0.002 

24.3 

21.9 

1.67 


+30  TM 
-200  TM 
-200  TM 
+30  TM 


+30  TM 
-200  TM 


10.8637 

7.9883 

8.2104 

12.0212 


pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


pg/mL 
4.5494  pg/g 
8.0820  pg/g 


)0 

0.018 

O.C 

18 

36.3 

3! 

.2 

5.49 

1. 

Check  Standard 


Blank 

pg/mL 

0.000 

0 

Method  Blank  (1) 

TCLP 

pg/mL 

0.008 

0 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0 

B-DC05-T-1A 

TCLP 

100.3 

pg/mL 

0.114 

B-DC05-T-1A 

TCLP 

101.6 

pg/mL 

0.096 

B-DC05-T-1B 

TCLP 

101.0 

pg/mL 

0.139 

B-DC05-T-1B 

Check  Standard 

TCLP 

100.9 

pg/mL 

pg/mL 

0.122 

4.90 

4 

0.186 

0.406 

0.218 

1.98 


0.079 

0.372 

0.114 

4.94 


B-DC05-T-1B  Re  Run 

B-DC06-T-1A 

B-DC06-T-1A 

B-DC06-T-1B 

B-DC06-T-1B 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


101.0  pg/mL 

100.3  pg/mL 
100.2  pg/mL 
101.7  pg/mL 

100.4  pg/mL 


0.154 

7.56 

0.465 

0.381 

0.074 

0.848 

0.517 

0.035 

0.060 

0.712 

0.555 

0.296 

0.053 

0.728 

0.608 

0.074 

0.057 

0.739 

0.522 

0.072 

llBatreiie 

- .  •  Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project#:  6337318-26 
Analyst:  K.  Blann 


Dec.  10B 


5/13/97 
1:38  PM 


mmmmmgmamM 


J-DC06-T-1B  Pre  Spike 


’recen 


3-DC06-T-1B  Pre  Spike 


’recent; 


J-DC06-T-1A  Post-Spike 


TCLP 


TCLP 


100.4  pg/mL 


100.4  pg/mL 


0.322  0.575 


108% 


0.322  0.544 


piking  Solution 


race 


heck  Standard 


’receMRecove 


3lank 


pg/mL  5.11 


W102 


pg/mL  0.001 


0.009 


0.000 


0.006 


HBattelle 


Putting  Technology  To  Work 


Fort  Polk  Demonstration  Project 
Project#:  6337318-26 
Analyst  K.  Blann 


Dec.  11 


5/13/97 
1:38  PM 


i|a.mgIeaD| 

Instrument  Detection  Limit 
Check  Standard 
iPreoentiRecoyeiyg 
Calibration  Verification  Standard 
recenGRecdge 


MntlmQnyjglZincMi 


pg/mL 

pg/mL 


4.94 


24.6 


2.01 


4.93 


Blank 

pg/mL 

0.005 

0.015 

0.004 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.009 

0.018 

0.000 

0.031 

Method  Blank  (2) 

Soil 

pg/mL 

0.005 

0.013 

0.011 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.001 

0.000 

0.000 

0.000 

B-NV27-T-1D 

-200  TM 

8.3954 

pg/g 

54.2 

154 

77.5 

15.5 

B-NV27-T-1D 

-200  TM 

8.0444 

pg/g 

66.2 

154 

75.7 

17.5 

B-NV27-T-1D 

+30  TM 

8.6272 

pg/g 

866 

1992 

90.1 

104 

B-NV27-T-1E 

-200  TM 

8.1552 

pg/g 

54.3 

165 

79.6 

15.0 

B-NV27-T-1E 

-200  TM 

8.2555 

pg/g 

53.6 

154 

74.7 

14.5 

B-NV27-T-1E 

-200  TM 

8.0314 

pg/g 

57.4 

161 

81.2 

15.8 

B-NV27-T-1E 

-200  TM 

8.4359 

pg/g 

67.8 

161 

79.4 

16.7 

B-NV27-T-1E 

+30  TM 

6.7442 

pg/g 

729 

1253 

142 

86.7 

B-DC03-T-1D 

+30  TM 

8.6226 

pg/g 

371 

157 

17.2 

45.2 

B-NV27-T-1 D  Post  Spike 

-200  TM 

8.3954 

pg/mL 

3.05 

7.94 

3.96 

1.39 

Check  Standard 


Si  SS8H 


pg/mL 


HSfeit 


«iii 


B-NV27-T-1D 
B-NV27-T-1E 
B-DC03-T-1D 
Spiking  Solution 


+30  TM 

8.6272 

pg/g 

934 

2219 

+30  TM 

6.7442 

pg/g 

777 

1360 

+30  TM 

8.6226 

pg/g 

391 

177 

pg/mL 

9.74 

19.9 

Blank 


pg/mL 


0.000 


0.012 


0.000 


0.000 


ClBattelle 


Putting  Technology  To  Work 


G-55 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Dec.  12 


6/13/97 
1:38  PM 


Instrument  Detection  Limit 
Check  Standard 


Precen 


Calibration  Verification  Standard 


Prece 


Quantitation  Limit  Standard  1 


Prepen 


Quantitation  Limit  Standard  2 


Precen 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

B-NV22-C-1A 

B-NV22-C-1B 

B-NV22-C-1B 

B-NV22-M-1A 

B-NV22-M-1A 

B-NV22-U-Rt 

B-NV22-U-Rt  Pre  Spike 


B-NV22-U-Rt  Pre  Spike 


B-NV22-C-1A 
B-NV22-C-1A  Post  Spike 


Precent  Recove 


Spiking  Solution 


Precen 


Check  Standard 


Precent 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

B-NV26-T-1D 

B-NV26-T-1D 

B-NV26-T-1D  (1) 

B-NV26-T-1D  (2) 

B-NV26-T-1E 

B-NV26-T-1E 

B-DC03-T-1D 

B-DC03-T-1D 

B-DC03-T-1E 

B-NV26-T-1D  Post  Spike 


ecov 


Spiking  Solution 


ecove 


pg/mL 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


pg/mL 
pg/mL 
pg/mL 
pg/mL 
100.7  pg/mL 
100.4  pg/mL 
100.3  pg/mL 
100.2  pg/mL 

100.2  pg/mL 

100.3  pg/mL 
100.3  pg/mL 


100.3  pg/mL 


TCLP  100.1  pg/mL 

TCLP  100.7  pg/mL 


Vt/- 


pg/mL 


pg/mL 


0.000 

0.000 

0.000 

0.000 

0.230 

0.292 

0.312 

2.11 

2.11 

0.740 

1.43 


0.000 

0.000 

0.000 

0.000 

4.18 

4.43 

4.64 

73.1 

73.3 
73.7 

42.3 


000 

000 

000 

000 

059 

051 

292 

175 

89 


0.354 

0.718 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
+30  TM 
+30  TM 
-200  TM 
-200  TM 
-200  TM 
-200  TM 
+30  TM 
-200  TM 


8.2082 

7.9782 

7.3180 

7.4880 

8.2460 

7.9828 

8.3053 

8.2276 

10.4566 

8.2082 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 


10.1 


oi%« 


5.33 


0.000 

0.000 

0.000 

0.000 

49.9 

51.6 

87.1 

78.2 
53.1 

49.6 

46.6 

52.3 
278 
2.87 


0.000 

0.000 

0.000 

0.000 

175 
185 
126 
224 
183 

176 
133 
136 
392 
8.76 


0.000 

0.000 

0.000 

0.000 

72.8 

74.2 

12.9 
19.1 
74.4 

74.3 
70.7 

70.4 
20.0 
3.78 


||Bdtt6ll6 
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For*  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


Dec.  12 


5/13497 
1:38  PM 


Blank 

Check  Standard  (2) 


CtBaflelle 
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G-57 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


Dec.  13 


Calibration  Verification  Standard 


, , ,  .„„ ,  . ■■ . ""“' 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

B-NV22-K-1A 

B-NV22-K-1A 

B-NV22-K-1B 

B-NV22-K-1B 

B-NV25-U-1A 

B-NV25-U-1A 

B-NV25-U-1B 

B-NV25-U-1B 

B-NV22-K-1A  Post  Spike 


Spiking  Solution 


Check  Standard 


0.984 


0.383 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


101.6 

101.0 

100.2 

100.1 

100.5 

100.5 

100.6 
100.1 

101.6 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


pg/mL 


0.533 


0.003 

0.001 

0.000 

0.000 

1.05 

1.09 

0.934 

0.942 

0.586 

1.15 

0.690 

0.735 

1.50 


0.066 

0.000 

0.000 

0.007 

16.2 

13.2 

13.1 

12.9 

32.5 
49.8 
22.0 

23.6 
12.0 


0.230 


0.008 

0.000 

0.007 

0.000 

0.388 

0.200 

0.163 

0.260 

0.092 

0.118 

0.057 

0.052 

1.18 


0.526 


0.004 

0.001 

0.000 

0.000 

0.186 

0.187 

0.202 

0.180 

0.134 

0.299 

0.293 

0.258 

1.12 


B-NV29-T-1D  Pre  Spike 


-200  TM 


8.1120 


B-NV29-T-1D  (1) 

+30  TM 

8.2379 

pg/g 

1924 

813 

36.9 

d 

B-NV29-T-1D  (1) 

+30  TM 

8.2379 

pg/g 

2021 

916 

42.1 

# 

d 

B-NV29-T-1D  (2) 

+30  TM 

7.6830 

pg/g 

291 

2603 

51.7 

3 

B-NV29-T-1D  (2) 

+30  TM 

7.6830 

pg/g 

313 

3011 

55.0 

4 

B-NV29-T-1E 

-200  TM 

8.3179 

pg/g 

81.3 

230 

132 

2 

B-NV29-T-1E 

-200  TM 

7.9429 

pg/g 

74.3 

214 

129 

2 

B-NV30-T-1D  (1) 

+30  TM 

6.8107 

pg/g 

1025 

1459 

132 

B-NV30-T-1D  (1) 

+30  TM 

6.8107 

pg/g 

1006 

1481 

129 

B-NV29-T-1D  Post  Spike 

-200  TM 

8.3155 

pg/g 

3.95 

12.7 

5.89 

1 

||Bdlt6ll6 
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I 


Fort  Polk  Demonstration  Project  Dec.  13  S/1 3/97 

Project#:  G33731 8-26 
Analyst  K.  Blann 


gjfflllfiiiplig 

IMBaBpj1.  EWKBB 

ppper^^tead|g^n| 

Spiking  Solution 

pg/mL 

10.0  49.4 

9.71 

10.0 

Check  Standard 

■■■■■■ 

pg/mL 

4.88  24.4 

1.89 

4.87 

IPrecentsRecOyeiV^^^^^ 

M948Slfs 

ll®S973il 

Blank 

pg/mL 

0.006  •  0.069 

0.013 

0.008 

llBatteiie 
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G-59 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Dec.  16 


6/13/97 


samphglD 


yjjBg3MPg=g3 


istrument  Detection  Limit 
Iheck  Standard 


’recenfcgecove 


alibration  Verification  Standard 


-  :V  *:  -^v: 


Quantitation  Limit  Standard  1 


yg/mL 


yg/mL 


0.425 


Quantitation  Limit  Standard  2 


;rece 


Jlank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

S-NV26-U-1A 

5-NV26-U-1A 

J-NV26-U-1B 

S-NV26-U-1B 

J-DC03-U-1A 

J-DC03-U-1A 

J-DC03-U-1B 

5-DC03-U-1 B 

5-NV26-U-1A  Post  Spike 


msm 


Spiking  Solution 


’rece 


heck  Standard 


decent  Recoye 


Slank 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


100.3 

100.7 

100.6 

100.1 

100.3 
100.1 
100.5 

101.3 

100.3 


yg/mL 


yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 

yg/mL 


yg/mL 


yg/mL 


yg/mL 


0.000 

0.000 

0.000 

0.000 

0.717 

0.745 

1.09 

0.865 

0.856 

0.607 

0.621 

0.618 

1.37 


0.006 

0.000 

0.000 

0.000 

18.9 

21.7 

48.5 
56.0 
109 

11.9 

20.8 
20.2 

13.5 


0.000 

0.045 

0.000 

0.000 

0.158 

0.102 

0.379 

0.982 

3.00 

0.142 

0.182 

0.300 

1.09 


0.529 


o? 


0.001 

0.001 

0.000 

0.000 

0.348 

0.363 

0.341 

0.466 

0.300 

0.612 

0.278 

0.247 

1.23 


0.000 


51.3 

9.98 

10.4 

ri032{iSS 

25.7 

2.05 

5.21 

I102&1I 

o.boo 

0.000 

0.007 

||B8lt6ll6 
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G-60 


Fort  Folk  Demonstration  Project 
Project  #:  G 33731 8-26 
Analyst:  K.  Blann 


Dec.  16B 


5/13/97 


Instrument  Detection  Limit 
Check  Standard 


Calibration  Verification  Standard 


Mg/ml 


pg/mL 


2.02  5.01 


1.00  2.43 


Quantitation  Limit  Standard  2 


’repent 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 
B-NV29-T-1E  (1) 
B-NV29-T-1E  (1) 
B-NV29-T-1E  (2) 
B-NV29-T-1E  (2) 
B-NV30-T-1E 
B-NV30-T-1E 
B-NV30-T-1E  (1) 
B-NV30-T-1E  (1) 
B-NV30-T-1E  (2) 
B-NV30-T-1 E  (2) 
B-NV30-T-1D 
B-NV30-T-1D 
B-DC03-T-1E 
B-NV30-T-1E  Post  Spike 


recencKecove 


Spiking  Solution 


Check  Standard 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-DC12-T-1A 
B-DC12-T-1A 
B-DC12-T-1B 
B-DC12-T-1B 
B-DC12-T-1B  Pre  spike 


B-DC12-T-1B  Pre  spike 


B-DC12-T-1A  Post  Spike 


ecove 


Spiking  Solution 


pg/mL 


0.523 


®S®S1I1W§1I 

mmmm 

pg/mL 

0.000 

0.015 

0.000 

Soil 

pg/mL 

0.000 

0.065 

0.000 

Soil 

pg/mL 

0.000 

0.000 

0.000 

Soil 

pg/mL 

0.000 

0.000 

0.042 

+30  TM 

7.8198 

pg/g 

106 

691 

81.6 

+30  TM 

7.8198 

pg/g 

108 

762 

84.4 

+30  TM 

7.8189 

pg/g 

920 

809 

88.8 

+30  TM 

7.8189 

pg/g 

911 

850 

90.5 

-200  TM 

8.1941 

pg/g 

59.3 

219 

90.8 

-200  TM 

8.0782 

pg/g 

57.5 

216 

91.3 

+30  TM 

7.8052 

pg/g 

539 

1470 

151 

+30  TM 

7.8052 

pg/g 

580 

1667 

163 

+30  TM 

7.1641 

pg/g 

130 

1472 

40.2 

+30  TM 

7.1641 

pg/g 

139 

1671 

43.0 

-200  TM 

8.2454 

pg/g 

58.8 

227 

94.4 

-200  TM 

8.0571 

pg/g 

59.8 

227 

96.9 

-200  TM 

7.9404 

pg/g 

41.6 

126 

68.5 

-200  TM 

8.1941 

pg/g 

3.27 

13.0 

4.80 

0.000 

0.036 

0.000 

0.000 

19.5 


vmgm 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


TCLP 


TCLP 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

101.4  pg/mL 

100.7  pg/mL 

101.7  pg/mL 

100.7  pg/mL 

100.7  pg/mL 


100.7  pg/mL 


101.4  pg/mL 


0.005 

0.014 

0.001 

0.000 

0.170 

0.155 

0.177 

0.164 

1.05 


0.999 


0.017 

0.000 

0.000 

0.000 

2.80 

2.59 

2.94 

2.35 

5.99 


0.001 

0.000 

0.000 

0.000 

0.642 

0.621 

0.692 

0.692 

0.377 


0.408 


0.919 


9.99  10.0 


ClBaffcllc 
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Fort  Polk  Demonstration  Project 

Project#:  G337318-26 

Analyst  K.  Blann 

Dec.  16B 

5/13/97 

iheck  Standard 

Mg/mL 

4.96 

24.8  1.99 

4.92 

Blank 

pg/mL 

0.000 

0.003  0.014 

0.000 

CfBatteiie 
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G-62 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Dec.  17 


5/13/97 


BlSad^\mirrion^|Zlri^^ 


Instrument  Detection  Limit 
Check  Standard 


atsiisa 


Calibration  Verification  Standard 


Mg/mL 


pg/mL 


Mg/mL 


5.00  24.9  1.99  4.98 


2.58  12.8  1.00  2.57 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-DC03-T-1E 
B-DC04-T-1D 
B-DC04-T-1D 
B-DC04-T-1D  Pre  Spike 


ecove 


B-DC04-T-1D  Pre  Spike 


msssm 


Blank 


pg/mL 


pg/mL 


pg/mL 


0.000 


0.005 


0.000 


0.000 


||B9]t6ll6 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Dec.  18 


5/13/97 


Instalment  Detection  Limit 
Check  Standard 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 
B-DC04-U-1A 
B-DC04-U-1A 
B-DC04-U-1B 
B-DC04-U-1B 
B-DC02-L-1A 
B-DC02-L-1A 
B-DC03-FB-1A 
B-DC03-FB-1A 
B-DC02-F-1A 
B-DC02-F-1A 
B-DC04-U-1A  Post  Spike 
Brecon 


Spiking  Solution 


Check  Standard 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


100.1 

100.4 

101.2 

100.2 

101.6 

100.0 

100.4 

100.0 

100.0 

100.6 

100.1 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 
B-DC02-T-1D 
B-DC02-T-1D 
B-DC02-T-1D  Pre  Spike 


B-DC02-T-1D  Pre  Spike 


B-DC02-T-1D 
B-DC02-T-1D 
B-DC02-T-1E 
B-DC02-T-1E 
B-DC02-T-1E 
B-DC02-T-1E 
B-DC02-T-1D  Post  Spike 


Spiking  Solution 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
-200  TM 


-200  TM 


+30  TM 
+30  TM 
-200  TM 
-200  TM 
+30  TM 
+30  TM 
-200  TM 


8.2591 

8.0306 

7.9758 


8.0422 


7.5065 

7.5065 

8.0172 

8.1420 

8.7437 

8.7437 

8.2591 


pg/mL 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 


0.542 


0.000 

0.000 

0.000 

0.542 

0.562 

5.75 

1.21 

1.01 

1.14 

0.000 

0.000 

0.255 

0.478 

1.25 


0.019 

0.000 

0.000 

12.6 

8.03 

13.7 
20.6 
9.33 
10.6 

0.000 

0.000 

2.77 

2.80 

10.8 


0.432 


.0.000 

0.000 

0.000 

0.036 

0.338 

0.004 

0.250 

0.108 

0.139 

0.000 

0.000 

0.038 

0.069 

0.989 


Hil 

n 


mm 

81.7 

7: 

91.6 

81 

65.9 

i: 

67.0 

HBatteiie 
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Fort  Polk  Demonstration  Project  Dec.  18  5/13/97 

Project#:  G337318-26 
Analyst:  K.  Blann 


SobnerPfiii 

Check  Standard 

pg/mL 

5.10 

25.2  2.00  5.01 

-  -  Tr  ^  ■'  Is--?  ~  4  • 

Blank 

pg/mL 

0.000 

0.000  0.000  0.002 

dBaflelle 


Putting  Technology  To  Work 


G-65 


OltVjU'fe! 


■E5ESS& 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  A.D.  Weiss 


instrument  Detection  Limit 
Check  Standard 


Precen 


alibration  Verification  Standard 


Precent 


Quantitation  Limit  Standard  1 


ecove 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 

3-NV26-QMA 

3-DC06-QMA 

3-NV26-QC-1A 

3-DC06-QC-1A 

3-DC06-L-1A 

3-DC06-L-1A 

3-NV25-P-1A 

3-NV25-P-1A 

3-DC06-P-1A 

3-DC06-P-1A 

3-DC06-P-1A  Post  Spike 


Dec.  30 


6/13/97 


TCLP 

TCLP 

TCLP 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


100.5 
100.7 

100.6 
100.7 
100.0 
101.1 
101.1 


Spiking  Solution 


ecove 


heck  Standard 


ecove 


3lank 

3-DC05-K-1A 
3-DC05-K-1A 
3-DC05-K-1B 
3-DC05-K-1B 
3-DC05-C-1A 
3-DC05-C-1A 
3-DC05-C-1B 
3-DC05-C-1B 
3-DC05-C-1A  Post  Spike 
3recen 

Diking  Solution 


pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 

pg/mL 


pg/mL 


pg/mL 


0.004 

0.000 

0.000 

0.000 

7.52 

7.36 

0.656 

1.15 

1.26 

1.21 

50.6 

46.3 

55.3 
54.8 

51.3 


0.031 

0.000 

0.000 

0.000 

103 

88.2 

7.66 

15.3 

10.4 

13.4 
1544 
1403 

OVR 

OVR 

OVR 


0.000 

0.000 

0.006 

0.000 

0.434 

0.347 

0.029 

0.024 

0.191 

0.288 

0.016 

0.116 

0.000 

0.000 

1.00 


0.002 

0.000 

0.000 

0.000 

2.33 

I. 36 
0.105 
0.411 
0.822 
0.490 

II. 2 
10.1 
14.0 
14.4 
14.7 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


10.4  50.7 


5.01  24.5 


pg/mL  0.008  0.053 

100.2  pg/mL  1.97  97.0 

101.5  pg/mL  4.63  52.4 

100.0  pg/mL  1.11  57.7 

100.5  pg/mL  0.999  50.7 

100.1  pg/mL  0.406  10.0 

100.5  pg/mL  0.378  8.31 

101.9  pg/mL  4.33  146 

100.5  pg/mL  0.564  12.3 

100.1  pg/mL  1.19  9.29 


0.002 

1.46 

1.21 

0.985 

0.969 

0.063 

0.042 

0.044 

0.018 

1.04 


llBaiteiie 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  A.D.  Weiss 


Dec.  31 


5/13/97 


1 1* " _ ?s  i  ■■■; 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


MQ/mL 


pg/mL 


pg/mL 


4.91 


2.50 


1.02 


0.511 


24.7  1.98  4.95 


12.6  1.01  2.53 


5.12  0.389  1.04 


2.57  0.210  0.519 


Blank 

pg/mL 

0. 

Method  Blank  (1) 

Soil 

pg/mL 

0. 

Method  Blank  (2) 

Soil 

pg/mL 

0. 

Method  Blank  (3) 

Soil 

pg/mL 

0. 

B-DC05-T-1D 

-200  TM 

8.2168 

pg/g 

t 

B-DC05-T-1D 

-200  TM 

8.3353 

pg/g 

i 

v 

B-DC05-T-1D  Pre  Spike 

-200  TM 

8.0473 

pg/mL 

1 

IpligglS 


B-DC05-T-1D  Pre  Spike 


-200  TM 


8.1624  pg/mL 


Spiking  Solution 


Check  Standard 


pg/mL 


Blank 

B-NV25-P-1A 
B-NV25-P-1A 
B-DC06-P-1A 
B-DC06-P-1A 
B-DC06-P-1A  Post  Spike 


pg/mL 

0.045 

0.000 

0.000 

0.000 

TCLP 

100.6 

pg/mL 

57.1 

1746 

0.000 

14.6 

TCLP 

100.7 

pg/mL 

50.2 

1569 

0.000 

12.7 

TCLP 

100.0 

pg/mL 

59.9 

2246 

0.000 

16.5 

TCLP 

101.1 

pg/mL 

59.0 

2224 

0.000 

16.6 

TCLP 

101.1 

pg/mL 

1.34 

16.0 

1.01 

1.16 

Spiking  Solution 


Check  Standard 


pg/mL 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Jan.  3 


5/13/97 
1:42  PM 


instrument  Detection  Limit 
Check  Standard 
fececeoBfeegEia 


pg/mL 

pg/mL 


Blank 
Method  Blank  (1) 
Method  Blank  (2) 
B-WZ-A3 
B-Wz-A3 
B-V\fe-A2 
B-WZ-A2 
B-Wz-AI 
B-Wz-AI 
B-DC05-Z-1A 
B-DC05-Z-1A 
B-DC06-F-1A 
B-DC06-F-1A 
B-Wz-A3  Post  Spike 
iHrecenrKecovei 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


100.0 

100.6 

100.5 

100.6 
101.2 
100.6 
100.0 
100.0 
100.6 
100.4 
100.0 


pg/mL 

0.009 

0.032 

0.000 

pg/mL 

0.000 

0.000 

0.000 

pg/mL 

0.000 

0.000 

0.000 

pg/mL 

0.000 

0.000 

pg/mL 

0.000 

0.000 

0.000 

pg/mL 

0.000 

0.000 

pg/mL 

0.000 

0.000 

0.000 

pg/mL 

0.000 

0.000 

0.015 

pg/mL 

0.000 

pg/mL 

3.00 

7.82 

0.102 

pg/mL 

2.99 

7.86 

0.103 

pg/mL 

0.206 

1.96 

0.234 

pg/mL 

1.94 

0.206 

pg/mL 

1.01 

4.86 

1.04 

musi 

m§wim 

P» 

0.001 

0.000 

0.001 

0.206 

0.242 

0.958 

1.42 

0.297 

0.173 

0.945 

0.943 

0.147 

0.128 

1.11 
5ST 


Blank 

Method  Blank  (1) 
Method  Blank  (2) 
Metgod  Blank  (3) 
B-DC06-T-1D 
B-DC06-T-1D 
B-DC06-T-1D  Pre  Spike 


pg/mL 

0.013 

0.000 

0.000 

0.000 

Soil 

pg/mL 

0.000 

0.000 

0.002 

Soil 

pg/mL 

0.000 

0.000 

0.000 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.002 

-200  TM 

8.4658 

pg/g 

47.9 

116 

85.2 

16.3 

-200  TM 

8.2410 

pg/g 

48.6 

123 

90.4 

16.5 

-200  TM 

8.2559 

pg/mL 

6.13 

12.9 

5.27 

1.52 

B-DC06-T-1D 
B-DC06-T-1D 
B-DC06-T-1E 
B-DC06-T-1E 
B-DC06-T-1E 
B-DC06-T-1E 
B-DC05-Z-AB 
B-DC05-Z-AB 
B-DC06-T-1D  Post  Spike 


+30  TM 
+30  TM 
-200  TM 
-200  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
-200  TM 


llBalteiie 
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1.5530 

1.5530 

8.1785 

8.2328 

5.9177 

5.9177 

0.7394 

0.7394 

8.4658 


G-68 


pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


570 

600 

51.1 

51.2 
149 
156 
851 
863 
3.01 


1713 

1789 

123 

119 

981 

1087 

5921 

6066 

9.84 


39.0 

41.2 
90.0 

89.3 
156 
172 
18.2 

6.2 

4.68 


70.6 
81.8 

16.7 
17.1 
24.0 
26.6 
114 
119 
1.66 


1 

Fort  Polk  Demonstration  Project 

Jan.  3 

6/13/97 

Project#:  G337318-26 

1:42  PM 

Analyst:  K.  Blann 

Blank _ pg/mL  0.030  0.020  0.000  0.007 


llBatieiie 
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Fart  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


mmm 


5/13/97 


mmmmm 


nstrument  Detection  Limit 
Check  Standard 


PrecentlRecdye 


alibration  Verification  Standard 


=*recen 


Quantitation  Limit  Standard  1 


?recen 


Quantitation  Limit  Standard  2 


Precen 


pg/mL 
pg/mL 


pg/mL 


pg/mL 


pg/mL 


Blank 

pg/mL 

0.019 

0.078 

Method  Blank  (1) 

Soil 

pg/mL 

0.055 

0.111 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

B-NV22-M-1A 

-200  TM 

8.4331 

pg/g 

86.6 

1655 

B-NV22-M-1A 

-200  TM 

8.0245 

pg/g 

101 

1672 

B-NV22-C-1B 

-200  TM 

7.9915 

pg/g 

17.5 

136 

B-NV22-C-1B 

-200  TM 

7.9685 

pg/g 

16.8 

131 

B-NV22-C-1A 

-200  TM 

8.4357 

pg/g 

17.9 

128 

B-NV22-C-1A 

-200  TM 

7.9888 

pg/g 

16.7 

130 

B-NV22-K-1B 

-200  TM 

8.2834 

pg/g 

40.5 

315 

B-NV22-K-1B 

-200  TM 

7.9812 

pg/g 

40.0 

315 

B-NV22-K-1B 

+30  TM 

10.9691 

pg/g 

OR 

7705 

B-NV22-K-1B 

+30  TM 

10.9691 

pg/g 

OR 

9390 

B-NV22-K-1B 

+30  TM 

10.9691 

pg/g 

62229 

10457 

B-NV22-M-1A  Post  Spike 

-200  TM 

8.4331 

pg/mL 

7.41 

Spiking  Solution 


pg/mL 


11.0 


^~J&r1-10%' 


0.003 

0.068 

0.004 

0.005 

207 

217 

30.0 

30.4 

28.0 

28.0 

47.7 

48.1 

162 

183 

191 

10.0 


10.5 


11053 


0.008 

0.001 


Check  Standard 

, , . rirr . 

pg/mL 

5.51 

25.8 

2.06 

5.23 

r"  r6CcniiK6COV6ryi?>‘ -*»■  > 

Blank 

. . (* . . . 

pg/mL 

UVOSS 

0.489 

0.015 

raisStl  VV/O  MW./UI 

0.000  0.075 

Method  Blank  (1) 

Soil 

pg/mL 

5.18 

0.164 

0.003 

0.252 

Method  Blank  (2) 

Soil 

pg/mL 

3.08 

0.015 

0.004 

0.036 

Method  Blank  (3) 

Soil 

pg/mL 

1.84 

0.011 

0.000 

0.022 

B-NV16-U-1D 

-200  TM 

8.1579 

pg/g 

117 

797 

82.1 

28.6 

B-NV16-U-1D 

-200  TM 

8.0990 

pg/g 

111 

790 

81.0 

27.9 

B-NV16-U-1D 

+30  TM 

5.8038 

pg/g 

9377 

22030 

1477 

984 

B-NV16-U-1D 

+30  TM 

5.8038 

pg/g 

10190 

24070 

1561 

1119 

B-NV16-U-1D 

+30  TM 

5.8038 

pg/g 

11210 

26155 

1757 

1409 

B-NV16-U-1E 

-200  TM 

8.1536 

pg/g 

126 

763 

79.7 

29.8 

B-NV16-U-1E 

-200  TM 

8.3889 

pg/g 

113 

763 

79.2 

27.8 

B-NV16-U-1E 

+30  TM 

10.6750 

pg/g 

4899 

10689 

635 

500 

B-NV16-U-1E 

+30  TM 

10.6750 

pg/g 

5395 

12384 

705 

583 

B-NV16-U-1E 

+30  TM 

10.6750 

pg/g 

6000 

13930 

783 

757 

B-NV20-U-1E 

-200  TM 

7.9888 

pg/g 

120 

734 

70.2 

30.4 

B-NV20-U-1E 

-200  TM 

7.9400 

pg/g 

105 

742 

72.7 

27.2 

B-NV20-U-1E 

+30  TM 

13.3550 

pg/g 

7181 

10865 

763 

766 

B-NV20-U-1E 

+30  TM 

13.3550 

pg/g 

8326 

12804 ‘ 

847 

920 

llBatfelle 
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Fort  Polk  Demonstration  Project 
Project#:  6337318-26 
Analyst  K.  Blann 


Jan.  6 


5/13/97 


B-NV20-U-1E 
B-NV16-U-1D  Post  Spike 
IPrecentiRecbverVi 


+30  TM 
-200  TM 


13.3550 

8.1579 


Blank 

Method  Blank  (1) 

TCLP 

pg/mL 

pg/mL 

0.107 

0.061 

0.050 

0.187 

0.007 

0.028 

0.019 

0.039 

Method  Blank  (2) 

TCLP 

pg/mL 

0.011 

0.000 

0.034 

0.002 

Method  Blank  (3) 

TCLP 

pg/mL 

0.011 

0.000 

0.000 

0.002 

B-NV25-U-1 L 

TCLP 

100.6 

pg/mL 

0.891 

1453 

^;KSE 

B-NV25-U-1L 

TCLP 

100.6 

pg/mL 

0.885 

1428 

-im 

B-NV26-U-1 L 

TCLP 

100.0 

pg/mL 

0.975 

1461 

11.6 

3.18 

B-NN/26-U-1 L 

TCLP 

100.0 

pg/mL 

1.07 

1491 

11.7 

3.24 

B-NV25-U-1L  Post  Spike 

TCLP 

100.0 

pg/mL 

1.49 

652 

7.09 

2.71 

M8j 

Spiking  Solution 
iPre^i^eboverva 


pg/mL 


10.2 


50.2 


10.3 


10.2 


m  02%  ats  i  oo%ydi^i  03%mm  02%i 


Check  Standard 
fPrece 
Blank 

100  pg/mL  Pb  Standard 
fPrerenERecdve: 


pg/mL 


4.99 

toS^ 


24.4 


2.02 


5.00 

0  010 
0.013 


Blank 
B-NV25-U-1 L 
B-NV25-U-1L 
B-NV26-U-1 L 
B-NV26-U-1L 
Spiking  Solution 
PredenbRecdgerVi 


pg/mL 

0.091 

0.043 

0.003 

0.009 

TCLP 

100.6 

pg/mL 

NA 

1586 

NA 

NA 

TCLP 

100.6 

pg/mL 

NA 

1558 

NA 

NA 

TCLP 

100.0 

pg/mL 

NA 

1585 

NA 

NA 

TCLP 

100.0 

pg/mL 

NA 

1604 

NA 

NA 

pg/mL 

9.87 

49.4 

9.97 

9.98 

illljSa 

119935111 

mmm. 

mmm 

— ■ 

pg/mL 

4.93 

24.5 

Check  Standard 


Blank 


pg/mL 


0.074 


0.086 


0.004 


0.009 


Baireiie 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst:  K.  Blann 


Jan.  8 


5/13/97 


Quantitation  Limit  Standard  1 


Prece 


Quantitation  Limit  Standard  2 


Prece 


pg/mL 


pg/mL 


Method  Blank  (1) 

Soil 

pg/mL 

0.673 

Method  Blank  (2) 

Soil 

pg/mL 

0.414 

Method  Blank  (3) 

Soil 

pg/mL 

0.306 

B-NV20-U-1D 

-200  TM 

8.1688 

pg/g 

99.5 

B-NV20-U-1D 

-200  TM 

8.3951 

pg/g 

101 

B-NV16-U-1D 

-200  TM 

8.0088 

pg/g 

109 

B-NV16-U-1D 

-200  TM 

8.1490 

pg/g 

109 

B-NV21-U-1D 

-200  TM 

8.2369 

pg/g 

87.6 

B-NV21-U-1D 

-200  TM 

7.9577 

pg/g 

91.8 

B-NV21-U-1D 

+30  TM 

6.4705 

pg/g 

1558 

B-NV21-U-1D 

+30  TM 

6.4705 

pg/g 

1647 

B-NV21-U-1D 

+30  TM 

6.4705 

pg/g 

1660 

B-NV20-U-1D  (1) 

+30  TM 

8.4641 

pg/g 

8128 

B-NV20-U-1D  (1) 

+30  TM 

8.4641 

pg/g 

8814 

B-NV20-U-1D  (1) 

+30  TM 

8.4641 

pg/g 

10047 

B-NV20-U-1D  (2) 

+30  TM 

5.7306 

pg/g 

2049 

B-NV20-U-1D  (2) 

+30  TM 

5.7306 

pg/g 

2143 

B-NV20-U-1D  (2) 

+30  TM 

5.7306 

pg/g 

2235 

B-NV20-U-1D  Post  Spike 

-200  TM 

8.1688 

pg/g 

5.41 

Spiking  Solution 
Breoen' 


Check  Standard 
Preceil 


Blank 


5SS33P  xaaspm 


pg/mL 


pg/mL 


pg/mL 


0.99  5.12 


0.475  2.58 


0.000 

0.056 

0.000 

0.000 

723 

794 

773 

772 

691 

692 
13149 
14163 
14966 
13757 
15158 
17521 
14979 
16248 
17365 

33.5 


49.3 


W999 


24.2 


0.424 


0.206 


0.000 

0.000 

0.000 

0.000 

66.3 

65.5 
77.9 

79.6 

67.4 
65.2 
975 

1029 

1099 

1006 

1070 

1245 

603 

638 

685 

3.68 


0.520 


0.026  0.000 


0.000 


0.006 
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Analyst:  K.  Blann 


6/13/97 


Spiking  Solution 


Check  Standard 


ErecentiRecove 


Blank 


pg/mL 


pg/mL 


pg/mL 


0.015 


0.000 


Baste 


HBaireiie 
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Fort  Polk  Demonstration  Project 
Project#:  G33731 8-26 
Analyst  K.  Blann 


Jan.  10 


S/13/97 


iWelgMllpUnltsP®^ 


lstrument  Detection  Limit 
:heck  Standard 
fecentfRecdyei 


pg/mL 

pg/mL 


4.93 


2.01 


4.99 


;lank 

pg/mL 

0.002 

0.034 

0.000 

0.000 

lethod  Blank 

Soil 

pg/mL 

0.266 

0.027 

0.010 

0.046 

-NV22-U-1D 

8.0993 

pg/g 

84.9 

609 

60.1 

23.8 

I-NV22-U-1D 

-200  TM 

8.2865 

pg/g 

86.1 

600 

59.0 

23.7 

I-NV22-U-1D  Pre  Spike 

-200  TM 

7.9968 

pg/mL 

7.62 

33.1 

4.14 

1.79 

I-NV22-U-1D 

+30  TM 

10.2121 

pg/g 

6524 

12769 

638 

649 

-NV22-U-1D 

+30  TM 

10.2121 

pg/g 

7113 

14277 

695 

731 

;-NV22-U-1D 

+30  TM 

10.2121 

pg/g 

7655 

15491 

745 

745 

-NV22-C-1B  (1) 

+30  TM 

8.2240 

pg/g 

48.5 

273 

12.7 

17.0 

-NV22-C-1B  (1) 

+30  TM 

8.2240 

pg/g 

28.3 

318 

13.1 

8.57 

-NV22-C-1B  (1) 

+30  TM 

8.2240 

pg/g 

NA 

350 

20.1 

NA 

-NV22-C-1B  (2) 

+30  TM 

8.0771 

pg/g 

36.7 

1093 

132 

14.8 

;-NV22-C-1B  (2) 

+30  TM 

8.0771 

pg/g 

32.0 

1259 

145 

7.81 

1-NV22-C-1B  (2) 

+30  TM 

8.0771 

pg/g 

NA 

1455 

155 

NA 

1-NV22-C-1 B  (3) 

+30  TM 

8.1550 

pg/g 

31.2 

220 

9.09 

12.4 

1-NV22-C-1B  (3) 

+30  TM 

8.1550 

pg/g 

26.5 

250 

9.14 

5.41 

J-NV22-C-1B  (3) 

+30  TM 

8.1550 

pg/g 

NA 

238 

NA 

NA 

1-NV22-C-1B  (4) 

+30  TM 

6.0331 

pg/g 

OR 

365 

20.1 

3965 

•-NV22-C-1B  (4) 

+30  TM 

6.0331 

pg/g 

43212 

405 

18.7 

4759 

I-NV22-C-1B  (4) 

+30  TM 

6.0331 

pg/g 

50372 

397 

3.32 

5539 

I-NV21-U-1E  (1) 

+30  TM 

8.1162 

pg/g 

538 

2464 

276 

68.8 

5-NV21-U-1 E  (1) 

+30  TM 

8.1162 

pg/g 

516 

2791 

296 

56.9 

3-NV21-U-1E  (1) 

+30  TM 

8.1162 

pg/g 

684 

3254 

322 

NA 

J-NV21-U-1E  (2) 

+30TM 

8.2362 

pg/g 

2111 

9177 

484 

228 

J-NV21-U-1E  (2) 

+30  TM 

8.2362 

Mg/g 

2244 

10206 

529 

244 

3-NV21-U-1E  (2) 

+30  TM 

8.2362 

yg/g 

2472 

11471 

591 

186 

5-NV22-U-1D  Post  Spike 

-200  TM 

8.0993 

pg/mL 

5.33 

30.8 

3.53 

2.06 

Spiking  Solution 


pg/mL 

BbSB 

pg/mL 


10.7 


52.9 


5.15 


3lank 


pg/mL 


0.170 


0.000 


0.000 


0.000 


ClBaffelie 
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G-74 


Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst*  It  Blann 


Jan. 13 


W13/97 


iSample1DJ^#£gs 


ISSSsibi 


fMatrixUfa 

3*-:  t 


Instrument  Detection  Limit 
Check  Standard 
iPrecenfeReobver 
Calibration  Verification  Standard 
PreceritRecove 
Quantitation  Limit  Standard  1 
tefeBeritfRecoVei 
Quantitation  Limit  Standard  2 
lere'cenUReico^ervI 


pg/mL 

pg/mL 


pg/mL 

!H* 


5.03  25.2  2.03  5.04 

jWHP29BW«eiau>a 


pg/mL 


pg/mL 


0.375 

wm 


2.55 

wm 


0.217 


0.512 


Blank 

Method  Blank 

Soil 

pg/mL 

pg/mL 

0.000 

1.34 

0.022 

0.042 

0.000 

0.000 

0.001 

0.008 

B-NV21-U-1E 

-200  TM 

8.1858 

pg/g 

92.7 

599 

62.8 

27.8 

B-NV21-U-1E 

-200  TM 

8.0984 

pg/g 

92.3 

605 

62.5 

28.2 

B-NV22-M-1A  (1) 

+30  TM 

8.0816 

pg/g 

456 

1158 

86.8 

53.6 

B-NV22-M-1A  (1) 

+30  TM 

8.0816 

pg/g 

457 

1197 

89.5 

55.1 

B-NV22-M-1A  (1) 

+30  TM 

8.0816 

pg/g 

324 

1256 

88.7 

52.8 

B-NV22-M-1 A  (2) 

+30  TM 

8.0256 

pg/g 

381 

383 

23.0 

43.4 

B-NV22-M-1A  (2) 

+30  TM 

8.0256 

pg/g 

383 

401 

23.5 

44.5 

B-NV22-M-1 A  (2) 

+30  TM 

8.0256 

pg/g 

255 

384 

25.4 

37.6 

B-NV22-M-1A  (3) 

+30  TM 

8.0877 

pg/g 

105 

689 

41.0 

13.7 

B-NV22-M-1A  (3) 

+30  TM 

8.0877 

pg/g 

91.9 

721 

42.7 

12.8 

B-NV22-M-1 A  (3) 

+30  TM 

8.0877 

pg/g 

NA 

716 

37.8 

5.6 

B-NV22-M-1A  (4) 

+30  TM 

8.0376 

pg/g 

271 

2005 

211 

33.0 

B-NV22-M-1A  (4) 

+30  TM 

8.0376 

pg/g 

270 

2134 

222 

33.5 

B-NV22-M-1A  (4) 

+30  TM 

8.0376 

pg/g 

121 

2238 

245 

23.4 

B-NV22-M-1A  (5) 

+30  TM 

5.9463 

pg/g 

222 

257 

21.3 

25.5 

B-NV22-M-1A  (5) 

+30  TM 

5.9463 

pg/g 

210 

264 

22.8 

24.5 

B-NV22-M-1A  (5) 

+30  TM 

5.9463 

pg/g 

NA 

169 

16.6 

7.2 

B-DC03-U-1D 

+30  TM 

2.2020 

pg/g 

24723 

34314 

2009 

2529 

B-DC03-U-1 D 

+30  TM 

2.2020 

pg/g 

26530 

36294 

2103 

2734 

B-DC03-U-1D 

+30  TM 

2.2020 

pg/g 

28851 

39968 

2274 

3022 

B-DC04-U-1 D 

-200  TM 

8.0541 

pg/g 

104 

494 

52.2 

27.4 

B-DC04-U-1D 

-200  TM 

8.4252 

pg/g 

88.1 

484 

52.4 

25.2 

B-DC04-U-1 D 

+30  TM 

4.7640 

pg/g 

12922 

25197 

1283 

1319 

B-DC04-U-1D 

+30  TM 

4.7640 

pg/g 

14051 

27141 

1374 

1453 

B-DC04-U-1D 

+30  TM 

4.7640 

pg/g 

15065 

29681 

1465 

1594 

B-NV21-U-1E  Post  Spike 

-200  TM 

8.1858 

pg/g 

5.40 

29.1 

3.46 

2.21 

mmmm 

msm 

pg/mL 


mszsmm 


10.5  50.3 


10.2  10.3 

j|lMl02t%1itfejfeji03%1 


Check  Standard 
ferecent^Recove 
Blank 


pg/mL 

sBM 

pg/mL 


5.12 


24.6 


2.00 

M 


5.05 


0.053  0.006 


0.012 


0.000 


I 


Bdtt6ll6 

Putting  Technology  To  Work 


G-75 


Fort  Folk  Demonstration  Project 
Project#:  6337318-26 
Analyst:  K.  Blann 


Jan.  15 


5/13/97 


Quantitation  Limit  Standard  1 
Quantitation  Limit  Standard  2 


pg/mL 


ftSffilSKI 

ti ♦•%*£?** * *6} # 

pg/mL 

0.000 

0.000 

0.026 

0.000 

Method  Blank 

Soil 

pg/mL 

0.129 

0.015 

0.001 

0.009 

3-NV22-K-1A 

-200  TM 

8.3142 

pg/g 

35.4 

299 

44.5 

7.03 

3-NV22-K-1A 

-200  TM 

8.2285 

pg/g 

38.3 

308 

45.1 

7.44 

B-NV22-K-1 A  Pre  Spike 

-200  TM 

8.2590 

pg/mL 

5.46 

20.5 

3.23 

1.10 

3-NV22-K-1A  Pre  Spike 
g/ecentsR^Sjoare 


-200  TM 


8.3256  pg/mL 


5.50 


20.8 


3.16 


1.14 


3-NV22-K-1A  (1) 

+30  TM 

8.0565i 

pg/g 

67.1 

346 

10.5 

27.1 

3-NV22-K-1A  (1) 

+30  TM 

8.0565 

pg/g 

66.2 

389 

11.8 

31.8 

3-NV22-K-1A  (1) 

+30  TM 

8.0565 

pg/g 

34.3 

371 

11.4 

52.8 

3-NV22-K-1 A  (2) 

+30  TM 

8.1529 

pg/g 

342 

3312 

356 

49.5 

3-NV22-K-1A  (2) 

+30  TM 

8.1529 

pg/g 

369 

3867 

392 

56.0 

3-NV22-K-1A  (2) 

+30  TM 

8.1529 

pg/g 

374 

4320 

440 

72.2 

B-NV22-K-1A  (3) 

+30  TM 

6.3253 

pg/g 

70.6 

402 

12.8 

17.2 

3-NV22-K-1A  (3) 

+30  TM 

6.3253 

pg/g 

69.9 

450 

13.5 

17.7 

B-NV22-K-1A  (3) 

+30  TM 

6.3253 

pg/g 

26.1 

391 

41.6 

25.5 

B-NV22-C-1A  (1) 

+30  TM 

8.0209 

pg/g 

159 

229 

0.972 

28.1 

B-NV22-C-1A(1) 

+30  TM 

8.0209 

pg/g 

170 

269 

0.224 

31.6 

B-NV22-C-1A(1) 

+30  TM 

8.0209 

pg/g 

148 

236 

NA 

33.3 

B-NV22-C-1A  (2) 

+30  TM 

8.1285 

pg/g 

32.2 

230 

4.93 

17.0 

B-NV22-C-1A  (2) 

+30  TM 

8.1285 

pg/g 

30.9 

268 

4.92 

18.3 

B-NV22-C-1A  (2) 

+30  TM 

8.1285 

pg/g 

NA 

218 

12.1 

13.3 

B-NV22-C-1 A  (3) 

+30  TM 

5.7570 

pg/g 

342 

191 

3.61 

44.4 

B-NV22-C-1A  (3) 

+30  TM 

5.7570 

pg/g 

364 

207 

5.63 

48.1 

B-NV22-C-1 A  (3) 

+30  TM 

5.7570 

pg/g 

331 

138 

15.5 

52.8 

B-DC05-C-1A 

-200  TM 

8.3496 

pg/g 

31.1 

192 

30.4 

6.18 

B-NV22-K-1A  Post  Spike 

-200  TM 

8.3142 

pg/mL 

2.46 

17.4 

2.82 

1.27 

pg/mL 


0.000 


OBaffeiie 
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G-76 


Fort  Polk  Demonstration  Project 
Project*:  6337318*26 
Analyst:  K.  Blann 


Jan.  16 


6/13/37 


Instalment  Detection  Limit 
Check  Standard 


Calibration  Verification  Standard 


pg/mL 
pg/mL 


Quantitation  Limit  Standard  2 


pg/mL 


pg/mL 


pg/mL 


pg/mL 


B-NV26-U-1 D  Pre  Spike 


-200  TM 


8.1196  pg/mL 


B-NV26-U-1D 
B-NV26-U-1D 
B-NV26-U-1D 
B-NV26-U-1E 
B-NV26-U-1E 
B-DC04-U-1E 
B-DC04-U-1E 
B-DC04-U-1 E 
B-DC04-U-1 E 
B-DC04-U-1E 
B-DC03-U-1 E 
B-DC03-U-1E 
B-DC03-U-1E 
B-NV26-U-1D  Post  Spike 


llBaffelle 
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Fort  Polk  Demonstration  Project 
Project#:  G337318-26 
Analyst  K.  Blann 


Jan.  21 


5/13/97 


Fort  Folk  Demonstration  Project  Jan.  21  5/13/97 

Project#:  G337318-26 
Analyst  K.  Blann 


■illHBfiiiBBjSHIHjiiiflBi^Bi^S^nlin 

I!  Battel  le 


Putting  Technology  To  Work 


G-79 


Fort  Polk  Demonstration  Project 
Project  #:  G337318-26 
Analyst:  K.  Blann 


Jan.  23 


5/13/97 


am 


istrument  Detection  Limit 
heck  Standard 


race 


•uantitation  Limit  Standard  1 


race 


•uantitation  Limit  Standard  2 


re 


lank 

lethod  Blank 
-DC03-U-1E 
-DC03-U-1E 
-DC03-U-1E  Pre  Spike 


pg/mL 


pg/mL 


pg/mL 


0.414 


0.428 


0.219 


0.522 


Soil 

-200  TM 
-200  TM 
-200  TM 


pg/mL 
pg/mL 
8.3474  pg/g 
8.2228  pg/g 
8.1628  pg/mL 


Kli 


-DC03-U-1D 

-200  TM 

7.9536 

pg/g 

80.7 

497 

47.7 

4 

-DC03-U-1D 

-200  TM 

7.9180 

pg/g 

76.2 

496 

47.7 

# 

4 

-DC03-FB-1A 

-200  TM 

8.3102 

pg/g 

6.17 

4.67 

0.631 

e 

-DC03-FB-1A 

-200  TM 

8.0845 

pg/g 

6.35 

5.66 

1.28 

( 

-DC05-C-1A  (1) 

+30  TM 

8.1231 

pg/g 

37.7 

367 

24.2 

-DC05-C-1A  (1) 

+30  TM 

8.1231 

pg/g 

28.2 

428 

30.2 

-DC05-C-1A  (1) 

+30  TM 

8.1231 

pg/g 

NA 

338 

55.0 

-DC05-C-1A  (2) 

+30  TM 

8.1425 

pg/g 

8044 

3210 

111 

I-DC05-C-1A  (2) 

+30  TM 

8.1425 

pg/g 

9057 

3897 

127 

I-DC05-C-1A  (2) 

+30  TM 

8.1425 

pg/g 

10532 

4601 

126 

i 

i-DC05-C-1A  (3) 

+30  TM 

2.7035 

pg/g 

311 

9913 

478 

•-DC05-C-1A  (3) 

+30  TM 

2.7035 

pg/g 

252 

10708 

507 

I-DC05-C-1A  (3) 

+30  TM 

2.7035 

pg/g 

NA 

11507 

639 

i-DC03-U-1E  Post  Spike 

-200  TM 

8.3474 

pg/mL 

4.26 

28.4 

3.22 

ipiking  Solution 


recen 


heck  Standard 


pg/mL 


pg/mL 


Fort  Polk  Demonstration  Project 
Project*:  G337318-26 
Analyst  K.  Blann 


wffimm 


B-WZ-A2 

B-WZ-A2 

B-WZ-A1 

B-WZ-A1 

B-WZ-A1 

B-WZ-A1 

B-WZ-A1 

B-WZ-A3  Post  Spike 


Spiking  Solution  _ 


recent 


Check  Standard 


PrecentRecove 


Blank 

Method  Blank 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1B 

B-DC05-K-1 B 

B-DC03-FB-1A 

B-DC03-FB-1A 

B-DC03-FB-1A 

B-DC03-FB-1A 

B-DC03-FB-1A 

B-DC05-C-1 B  (1) 

B-DC05-C-1B  (1) 

B-DC05-C-1B  (1) 

B-DC05-C-1B  (2) 

B-DC05-C-1 B  (2) 

B-DC05-C-1B  (2) 

B-DC05-K-1 A  Post  Spike 


Precenfc 
Spiking  Solution 


Check  Standard 


recenineco 


Jan.  23 


5/13/97 


+30  TM 

8.4909 

pg/g 

+30  TM 

8.4909 

pg/g 

+8  TM 

8.1279 

pg/g 

+8  TM 

8.1279 

pg/g 

+8  TM 

8.1279 

pg/g 

-200  TM 

8.3355 

pg/g 

-200  TM 

8.3774 

pg/g 

-200  TM 

8.0511 

pg/mL 

NA 

NA 

1.23 

0.3( 

NA 

NA 

13.3 

9; 

12.4 

10 

1.94 

4.! 

Soil 

-200  TM 
-200  TM 
-200  TM 
-200  TM 
-200  TM 
-200  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
+30  TM 
-200  TM 


7.9619 

7.9903 

8.0577 

8.3371 

8.2309 

8.0023 

8.1573 

8.0174 

3.7920 

3.7920 

3.7920 

8.0629 

8.0629 

8.0629 

5.4902 

5.4902 

5.4902 

7.9619 


pg/mL 


pg/mL 


pg/mL 

pg/mL 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/g 

pg/mL 


pg/mL 


pg/mL 


0.000 

0.232 

48.4 

39.3 

57.6 

34.8 

53.9 
56.1 

0.841 

0.556 

NA 

NA 

NA 

OVR 

17078 

20290 

4499 

4969 

5579 

4.00 


0.000  0.028 

0.000  0.001 

978  83.9 

977  83.1 

965  82.4 

976  88.6 

1028  89.9 

1022  88.3 

185  18.6 

2.68  0.030 

268  28.9 

285  35.7 

15.3  16.9 

1288  140 

1463  167 

1685  204 

1897  178 

2184  201 

2295  244 

48.1  4.62 


48.7  9.41 


0.000 

0.015 

8.80 

9.68 

9.60 
7.33 
8.45 
8.80 
10.1 
10.2 

9.61 
7.73 
10.5 
1706 
1984 
2409 

488 

553 

651 

1.51 


Blank 

pg/mL 

0.035 

0.000 

0.007 

0.018 

Method  Blank 

Soil 

pg/mL 

0.763 

0.033 

0.008 

0.062 

B-DC06-P-1A 

-200  TM 

8.0021 

pg/g 

6261 

16243 

404 

1072 

B-DC06-P-1A 

-200  TM 

8.3300 

pg/g 

6341 

14742 

406 

1078 

B-DC06-P-1A 

+30  TM 

10.7377 

pg/g 

10047 

11027 

549 

1632 

B-DC06-P-1A 

+30  TM 

10.7377 

pg/g 

11623 

13560 

646 

2042 

B-DC06-P-1A 

+30  TM 

10.7377 

pg/g 

13755 

15916 

781 

2499 

B-NV25-P-1A 

-200  TM 

8.1744 

pg/g 

4245 

16667 

312 

688 

B-NV25-P-1A 

-200  TM 

8.2715 

pg/g 

4275 

16019 

306 

690 

B-NV25-P-1A 

+30  TM 

0.9130 

pg/g 

4576 

69726 

331 

752 

HBaiteiie 
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Fort  Polk  Demonstration  Project 
Project*:  G337318-26 
Analyst  K.  Blann 


Jan.  23 


5/13/97 


sasna 

llliSg 

SKU  nitsg^Cc 

|ggg||i 

811 

ill 

B-NV25-P-1A 

+30  TM 

0.9130 

yg/g 

4854 

75268 

359 

801 

B-NV25-P-1A 

+30  TM 

0.9130 

yg/g 

5702 

84272 

698 

1195 

B-DC12-T-1E 

-200  TM 

8.1934 

yg/g 

88.5 

543 

74.9 

22.7 

B-DC12-T-1E 

-200  TM 

8.1688 

yg/g 

83.8 

539 

74.8 

21.5 

B-DC12-T-1E 

+30  TM 

5.1693 

yg/g 

4879- 

26464 

1051 

517 

B-DC12-T-1E 

+30  TM 

5.1693 

yg/g 

5297 

28921 

1127 

567 

B-DC12-T-1E 

+30  TM 

5.1693 

yg/g 

6028 

32616 

1236 

660 

B-DC12-T-1D 

-200  TM 

8.5793 

yg/g 

94.4 

623 

74.7 

24.9 

B-DC12-T-1D 

-200  TM 

7.8631 

yg/g 

89.0 

614 

77.3 

23.5 

B-DC06-P-1A  Post  Spike 

-200  TM 

58 SMMili 

8.0021 

mumamtssss 

yg/mL 

699.9 

Sit  Lnn  ; 

18.8 

yg/mL 


10.98 


54.1 


10.31 


10.57 


Check  Standard 


yg/mL 

5piS 


5.26 


2.04 


5.15 


Blank 

yg/mL 

0.199 

0.008 

0.012 

0.026 

B-DC06-P-1A 

-200  TM 

8.0021 

yg/g 

7314 

19045 

477 

1298 

B-DC06-P-1A 

-200  TM 

8.0021 

yg/g 

8656 

22544 

567 

1566 

B-DC06-P-1A 

-200  TM 

8.3300 

yg/g 

7491 

17527 

473 

1322 

B-DC06-P-1A 

-200  TM 

8.3300 

yg/g 

8819 

20804 

557 

1587 

Spiking  Solution 

yg/mL 

10.3 

52.3 

10.0 

Check  Standard 

yg/mL  5.19  25.5 

2.03  5.10 

Blank 

yg/mL  0.185  0.013 

0.013  0.041 

ClBatfeiie 
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Analyst  K.  Blann 


Jan.  24 


5/13/97 


pi 

Instrument  Detection  Limit 
Check  Standard 
[PreceriERere^e' 


pg/mL 

pg/mL 


Blank 

pg/mL 

0.004 

0.000 

0.001 

0.000 

Method  Blank 

Soil 

pg/mL 

1.49 

0.171 

0.000 

0.030 

B-DC06-L-1A 

-200  TM 

8.0754 

pg/g 

107 

410 

149 

29.1 

B-DC06-L-1A 

-200  TM 

8.0448 

pg/g 

105 

399 

151 

29.1 

B-DC06-L-1A  Pre  Spike 

-200  TM 

8.3162 

pg/mL 

8.39 

24.7 

8.14 

2.00 

B-DC06-L-1A  Pre  Spike 


-200  TM 


8.0206  pg/mL 


_ _  fflSSia 


B-DC06-F-1A 
B-DC06-F-1A 
B-DC02-L-1A 
B-DC02-L-1A 
B-DC02-L-1A 
B-DC02-L-1A 
B-DC02-L-1A 
B-DC06-L-1A 
B-DC06-L-1A 
B-DC06-L-1A 
B-DC12-T-1D 
B-DC12-T-1D 
B-DC12-T-1D 
B-DC06-L-1A  Post  Spike 


-200  TM 

8.0266 

pg/g 

118 

146 

105 

26.6 

-200  TM 

8.3384 

pg/g 

59 

155 

105 

14.8 

-200  TM 

7.9417 

pg/g 

101 

432 

156 

26.9 

-200  TM 

7.9856 

pg/g 

98.9 

425 

153 

27.5 

+30  TM 

7.3109 

pg/g 

125 

350 

181 

41.1 

+30  TM 

7.3109 

pg/g 

121 

384 

195 

42.7 

+30  TM 

7.3109 

pg/g 

4.92 

349 

237 

27.9 

+30  TM 

5.8082 

pg/g 

148 

442 

197 

42.6 

+30  TM 

5.8082 

pg/g 

145 

488 

215 

43.2 

+30  TM 

5.8082 

pg/g 

NA 

428 

249 

19.5 

+30  TM 

2.5344 

pg/g 

20391 

34635 

2164 

2210 

+30  TM 

2.5344 

pg/g 

21697 

36273 

2251 

2362 

+30  TM 

2.5344 

pg/g 

24858 

40325 

2487 

2615 

-200  TM 

8.0754 

pg/mL 

5.92 

21.0 

6.97 

2.18 

BHnflSOH 

Spiking  Solution 

pg/mL 

10.2 

51.5  10.2  10.2 

KrecentMecovetvJi«iSia5^i^^S^^^^tel#^' 

Sf5§3^^f328lllll555S! 

Check  Standard 

pg/mL 

5.10 

25.1  2.00  5.02 

HHMHHB 

Blank 

pg/mL 

0.128 

0.000  0.000  0.000 

flBatteile 
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Jan.  27 


5/13/97 


nstrument  Detection  Limit 
iheck  Standard 


?recen 


alibration  Verification  Standard 


?recei 


Quantitation  Limit  Standard  1 


Recove 


Jlank 


pg/mL 


pg/mL 


pg/mL 


pg/mL 


Method  Blank  (1) 

Soil 

pg/mL 

0.775 

0.091 

Method  Blank  (2) 

Soil 

pg/mL 

0.564 

0.046 

J-DC05-C-1A 

-200  TM 

8.1259 

pg/g 

32.8 

185 

3-DC05-C-1B 

-200  TM 

8.1425 

pg/g 

21.0 

184 

3-DC05-C-1B 

-200  TM 

8.0211 

pg/g 

18.1 

186 

J-DC05-K-1B 

+30  TM 

9.8202 

pg/g 

OVR 

12751 

3-DC05-K-1B 

+30  TM 

9.8202 

pg/g 

17647 

14928 

J-DC05-K-1B 

+30  TM 

9.8202 

pg/g 

19572 

16710 

3-DC05-C-1A  Post  Spike 

-200  TM 

8.1259 

pg/mL 

2.45 

12.6 

2.05  4.98 


U02%ii»00! 


1.03  2.48 


0.404  0.94 


0.211  0.420 


0.000 

0.005 

0.000 

31.0 

31.0 

31.3 

1532 

1705 

1866 

2.29 


frecentiRecbye 


Spiking  Solution 


’recentRecove: 


heck  Standard 


pg/mL 


pg/mL 


i««t:123 


10.3 


102%fi§ilal033 


52.1  10.4 


25.6  2.07 


llBatreiie 
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instrument  Detection  Limit 
Check  Standard 


’recent 


Calibration  Verification  Standard 


Quantitation  Limit  Standard  1 


sr>?i 


Quantitation  Limit  Standard  2 


Mg/mL 


Mg/mL 


Mg/mL 


0.194 


■^HRecdveH 


B-DC05-Z-1B  Pre  Spike 


B-DC05-Z-1 B  Pre  Spike 
Reodye 


B-DC05-Z-1B  Pre  Spike 


B-DC05-Z-1B  Pre  Spike 


B-DC05-Z-1 B  Post  Spike 


Spiking  Solution _ 


Check  Standard 


-200  TM 


-200  TM 


-200  TM 


-200  TM 


-200  TM 


-200  TM 


2.0065  Mg/mL _ 4.99 


2.0065  M9/nnL  0.459 


2.0058  MQ/mL  22.3 


2.0058  Mg/mL  4.74 


20058  Mg/mL  0.424 


2.0150  Mg/mL  21.2 


_ Mg/mL  10.0 


Mg/mL  5.07 


Mg/mL  0.044 


0.048 


0.400 


0.000 


0.004 


llBattelie 
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Project#:  6337318-26 
Analyst  A.D.  Weiss 


March  17 


5/13/97 
1:51  PM 


nstrument  Detection  Limit 
Bheck  Standard 


alibration  Verification  Standard 


mi 


Quantitation  Limit  Standard  1 


■irece 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

B-NV27-T-1A 

3-NV27-T-1A 

3-NV27-T-1B 

3-NV27-T-1B 

3-NV27-T-1B  Pre  Spike 


TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 

TCLP 


pg/mL 


pg/mL 


pg/mL 


pg/mL 
pg/mL 
pg/mL 
100.3  pg/mL 
100.8  pg/mL 
100.0  pg/mL 
103.0  pg/mL 
100.3  pg/mL 


5.06  25.2  2.03  5.05 


2.63  12.6  1.03  2.50 


1.01  •  4.93  0.393  1.00 


0.506 


0.026 

0.000 

0.000 

0.4074 

0.313 

0.332 

0.294 

1.16 


0.012 

0.000 

0.000 

3.354 

3.09 

2.91 

2.90 

6.30 


0.208 


0.000 

0.000 

0.000 

0.1202 

0.096 

0.109 

0.109 

0.104 


0.498 


0.585 


mmmm 


3-NV27-T-1A  Post  Spike 


TCLP 


100.3  pg/mL 


6.38  1.072 


1.096 


flBalteile 
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5/13/97 
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Check  Standard 


yRecove 


Calibration  Verification  Standard 


Recove 


Quantitation  Limit  Standard  1 


Mg/mL 


12.6  1.01  2.50 


MMI 


Mg/mL 


4.99  0.399  1.01 


Quantitation  Limit  Standard  2 


Blank 

Method  Blank  (1) 

Method  Blank  (2) 

Method  Blank  (3) 
B-NV22-M-1A 
B-NV22-M-1A 
B-NV22-M-1A  Post  Spike 


Recove 


Method  Blank  (1) 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1A 

B-DC05-K-1A  Post  Spike 


Check  Standard 


Blank 

B-NV22-M-1A 
B-NV22-M-1A 
B-NV22-M-1A  Post  Spike 


Rrecen 


Spiking  Solution 


Check  Standard 


Blank 


Soil 

Soil 

Soil 

-200  TM 
-200  TM 
-200  TM 


Soil 

-200  TM 
-200  TM 
-200  TM 
-200  TM 
-200  TM 


8.4331 

8.0245 

8.4331 


7.9619 

7.9903 

8.0577 

8.3371 

7.9619 


Mg/mL 


Mg/mL 

Mg/mL 

Mg/mL 

Mg/mL 

Mg/g 

Mg/g 

Mg/mL 


Mg/mL 

Mg/g 

Mg/g 

Mg/g 

Mg/g 

Mg/mL 


0.062 

54.6 

44.4 

65.4 

40.6 
3.20 


0.266 

1047 

1047 

1041 

1078 

46.5 


0.012 

92.3 
90.2 
90.6 

94.4 
4.70 


0.003 

9.47 

8.30 

10.5 

8.20 

1.35 


-200  TM 
-200  TM 
-200  TM 


Mg/mL 

8.4331  Mg/g 
8.0245  Mg/g 
8.4331  Mg/g 


Mg/mL 


0.038 

92.0 

106 

1.87 


0.075 

1759 

1753 

19.7 


MQ/mL 
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Copper,  Antimony  and  Zinc 


G-103 


TCLP  Method  Blank  -  Vendor  2  (Hydrochloric  Acid) 
Copper,  Antimony  and  Zinc 


TCLP  MBIk 


19-Nov-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.015  • 

0.032 

Method  Blank  (2) 

TCLP 

|jg/mL 

0.000 

0.000 

0.019 

0.006 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.002 

0.006 

22-NOV-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.059 

0.000 

0.004 

0.006 

Method  Blank  (2) 

TCLP 

pg/mL 

0.016 

.0.000 

0.000 

0.003 

Method  Blank  (3) 

TCLP 

pg/mL 

0.009 

0.000 

0.000 

0.003 

25-Nov-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.003 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.001 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.001 

27-Nov-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.005 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.010 

0.000 

2-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

4-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.007 

0.000 

Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

5-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.040 

0.000 

6-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

o.ooo 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

10-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.027 

0.003 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.017 

0.001 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.002 

0.001 

Method  Blank  (1) 

TCLP 

pg/mL 

0.008 

0.024 

0.004 

0.006 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.007 

0.000 

12-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

13-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.001 

0.000 

0.000 

0.001 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.007 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.007 

0.000 

0.000 

16-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.045 

0.001 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (1) 

TCLP 

pg/mL 

0.014 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.001 

0.000 

0.000 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

18-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

30-Dec-96  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.006 

0.000 

Method  Blank  (3) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

3-Jan-97  Method  Blank  (1) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

TCLP 

pg/mL 

0.000 

0.000 

0.000 

0.001 

OBaireiie 
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G-106 


TCLP  MBIk 


6-Jan-97  Method  Blank  (1) 
Method  Blank  (2) 
Method  Blank  (3) 

TCLP 

TCLP 

TCLP 

pg/mL 

pg/mL 

pg/mL 

0.061 

0.011 

0.011 

0.187 

0.000 

0.000 

0.028 

0.034 

0.000 

0.039 

0.002 

0.002 

Average 

Standard  Deviation 

0.004 

0.012 

0.004 

0.027 

0.006 

0.011 

0.002 

0.007 

HBairene 


Putting  Technology  To  Work 


G-107 


TMMBIk 


ill  rna  i 

22-Nov-96  Method  Blank  (1) 

SOIL 

pg/mL 

0.408 

0.185 

0.000 

Method  Blank  (2) 

SOIL 

pg/mL 

0.266 

0.019 

0.005 

0.020 

Method  Blank  (3) 

SOIL 

pg/mL 

0.219 

0.000 

0.000 

0.024 

25-Nov-96  Method  Blank  (1) 

SOIL 

pg/mL 

0.173 

0.097 

0.000 

0.032 

Method  Blank  (2) 

SOIL 

pg/mL 

0.120 

.  0.014 

0.008 

0.030 

Method  Blank  (3) 

SOIL 

pg/mL 

0.080 

0.000 

0.000 

0.023 

27-Nov-96  Method  Blank  (1) 

Soil 

pg/mL 

0.173 

0.031 

0.004 

0.029 

Method  Blank  (2) 

Soil 

pg/mL 

0.075 

0.000 

0.006 

0.017 

Method  Blank  (3) 

Soil 

pg/mL 

0.199 

0.000 

0.006 

0.028 

3-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.129 

0.085 

0.000 

0.028 

Method  Blank  (2) 

Soil 

pg/mL 

0.088 

0.006 

0.000 

0.0281 

Method  Blank  (3) 

Soil 

pg/mL 

0.052 

0.000 

0.000 

0.026 

9-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.022 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.005 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.024 

0.000 

0.012 

10-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.017 

0.004 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.009 

0.001 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.002 

0.002 

11 -Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.009 

0.018 

0.000 

0.031 

Method  Blank  (2) 

Soil 

pg/mL 

0.005 

0.013 

0.011 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.001 

0.000 

0.000 

0.000 

12-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

13-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.003 

0.059 

0.005 

0.008 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.045 

0.000 

0.005 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.026 

0.014 

0.004 

16-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.065 

0.000 

0.036 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.042 

0.000 

17-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.014 

0.000 

0.001 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

18-Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.012 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.003 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.002 

31 -Dec-96  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.001 

0.000 

3-Jan-97  Method  Blank  (1) 

Soil 

pg/mL 

0.002 

0.000 

0.000 

0.002 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.002 

Metgod  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.002 

6-Jan-97  Method  Blank  (1) 

Soil 

pg/mL 

0.055 

0.111 

0.068 

0.001 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.004 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.005 

0.000 

Method  Blank  (1) 

Soil 

pg/mL 

0.03 

0.005 

0.000 

0.000 

Baitelle 
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G-108 


TM  MBIk 


Method  Blank  (2) 

Soil 

pg/mL 

0.00 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.00 

0.000 

0.000 

0.000 

8-Jan-97  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

9-Jan-97  Method  Blank  (1) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank  (2) 

Soil 

pg/mL 

0.000 

.  0.000 

0.000 

0.000 

Method  Blank  (3) 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

10-Jan-97  Method  Blank 

Soil 

pg/mL 

0.266 

0.027 

0.010 

0.046 

13-Jan-97  Method  Blank 

Soil 

pg/mL 

1.34 

0.042 

0.000 

0.008 

15-Jan-97  Method  Blank 

Soil 

pg/mL 

0.129 

0.015 

0.001 

0.009 

16-Jan-97  Method  Blank 

Soil 

pg/mL 

0.174 

0.096 

0.005 

0.014 

21 -Jan-97  Method  Blank 

Soil 

pg/mL 

0.000 

0.000 

0.000 

0.000 

Method  Blank 

Soil 

pg/mL 

0.865 

0.0281 

0.0045 

0.0105 

23-Jan-97  Method  Blank 

Soil 

pg/mL 

1.80 

0.143 

0.001 

0.020 

Method  Blank 

Soil 

pg/mL 

0.550 

0.065 

0.000 

0.026 

Method  Blank 

Soil 

pg/mL 

0.232 

0.000 

0.001 

0.015 

Method  Blank 

Soil 

pg/mL 

0.763 

0.033 

0.008 

0.062 

24-Jan-97  Method  Blank 

Soil 

pg/mL 

1.49 

0.171 

0.000 

0.030 

27-Jan-97  Method  Blank  (1) 

Soil 

pg/mL 

0.775 

0.091 

0.005 

0.061 

Method  Blank  (2) 

Soil 

pg/mL 

0.564 

0.046 

0.000 

0.000 

30-Jan-97  Method  Blank 

Organic 

pg/mL 

0.021 

0.000 

0.000 

0.003 

Method  Blank 

Organic 

pg/mL 

0.024 

0.000 

0.008 

0.000 

Method  Blank 

Organic 

pg/mL 

0.006 

0.000 

0.000 

0.000 

Average 

0.156 

0.022 

0.004 

0.011 

Standard  Deviation 

0.352 

0.041 

0.010 

0.015 

Average  Before  Jan.  6 

0.045  0.018  0.004  0.010 

0.088  0.037  0.012  0.012 

Average  Jan.  6  and  After 

0.361  0.030  0.002  0.012 

0.53  0.048  0.003  0.019 

t-test 

A 

0.171273  0.020132  0.004761  0.007213 
0.316002  0.012822  0.002787  0.002037 

ClBafteiie 
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G-109 


Total  Metals  Method  Blank  -  Vendor  2  (Hydrochloric  Acid) 
Copper,  Antimony  and  Zinc 


G-110 


APPENDIX  H 
XRF  Data 


Table  H-l.  XRF  Data  for  Vendor  1  H-l 

Table  H-2.  Comparison  of  XRF  and  ICP  Data  for  Lead:  Vendor  1  H-5 

Table  H-3.  Comparison  of  XRF  and  ICP  Data  for  Copper:  Vendor  1  H-6 

Table  H-4.  Comparison  of  XRF  and  ICP  Data  for  Zinc:  Vendor  1  H-7 

Table  H-5.  Comparison  of  XRF  and  ICP  Data  for  Antimony:  Vendor  1  H-8 

Table  H-6.  XRF  Data  for  Vendor  2  H-9 

Table  H-7.  Comparison  of  XRF  and  ICP  Data  for  Lead:  Vendor  2  H-l  9 

Table  H-8.  Comparison  of  XRF  and  ICP  Data  for  Copper:  Vendor  2  H-20 

Table  H-9.  Comparison  of  XRF  and  ICP  Data  for  Zinc:  Vendor  2  H-21 

Table  H-10.  Comparison  of  XRF  and  ICP  Data  for  Antimony:  Vendor  2 


H-22 


Table  H-l.  XRF  Data  for  Vendor  1 


XRF  Totals 
(mg/kg) 

425.534 
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144.507 
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271.292 
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00 
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© 
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00 

00 

co 
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451.207 

266.360  || 
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Ox 

00 

© 

m 

b  'a 

67.370 

43.837  1 

13.674 

9SLZZ 
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93.609 
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15.386 
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00 
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© 
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00 
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cn 

OX 

m 

vi 

SO 
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*7 
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1 

U 
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2 

co 
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PM 
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u 
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CO 
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CO 

1 

U 
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B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

2 

2 

B 

B 

B 

B 

Date 

II  9/15/96 

II  9/15/96 

||  9/15/96 

II  9/15/96 

II  9/16/96 

9/17/96 

II  9/17/96 

1  9/17/96 

||  9/17/96 

||  9/21/96 

||  9/21/96 

9/21/96 

||  9/21/96 

9/21/96 

|  9/21/96 

1  9/21/96 

1  9/21/96 

9/21/96 

9/21/96 

||  9/21/96 

II  9/21/96 

9/21/96 

||  9/23/96 

II  9/23/96 

||  9/23/96 

9/23/96 

II  9/23/96 

vo 

Ox 

cn 

PM 

BATTELLE 


H-l 


Table  H-l.  XRF  Data  for  Vendor  1 


XRF  Totals 
(mg/kg) 

259.269  || 

273.314  | 

1 

oi 

342.000  1 
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363.094  I 

00 

ON 

VD 

fS 
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© 

cs 

so 
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** 

CN 
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m 
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Os 
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m 

<s 

00 

fM 
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356.724 

|  345.522 

778.794 

|  769.636 

XRFSb 

(mg/kg) 

45.656  | 

50.947  | 

44.696 

37.431 

54.794  | 

80.557 

60.747 

21.718 

55.322 

94.202 

168  06 

58.409 

42.153 

68.802 

29.701 

82.755 

272.790 

296.187 

261.833 

Z.ZIZZC 

255.470 

231.902 

59.464 

50.758 

44.356 

63.135 

068*19 

ILVZL  j 

as 

if 

X  w 

16.843  ! 

000  0 

29.233 

o 

o 

o 

© 

000  0 

000  0 

0000 

17.646 

000  0 

47.036 

77.594 

42.548 

0000 

000*0 

24.107 

000*0 

68.677 

76.498 

<N 

00 

© 

cn 

000*0 

m 

© 

rn 

rn 

so 

56.147 

000*0 

© 

© 

© 

© 

© 

© 

© 

© 

000*0 

43.732 

© 

© 

© 

© 

XRF  Cu 
(mg/kg) 

46.339 

67.343 

205.363 

101.357 

30.881 

136.578 

98.984 

208.719 

OCO'981 

129.118 

182.559 

173.244 

44.983 

110.217 

57.588 

© 

«n 

© 

484.876 

587.033 

436.749 

548.036 

482.155 

447.661 

196*01 

157.436 

608*911 

55.986 

388.636 

427.741 

XRF  Lead 

(mg/kg) 

150.431 

155.024 

163.378 

ZIZZ0Z 

386.840 

145.959 

104.567 

213.851 

298.816 

359.606 

313.178 

367.030 

175.347 

172.652 

137.489 

169.466 

© 

SO 

g 

814.750 

659.771 

817.279 

686.197 

706.452 

225.822 

235.016 

195.559 

226.401 

284.537 

269.724 

XRF  Basis 
(Wet/Dry) 

Q 

Q 

£ 

£ 

Q 

Q 

Q 

£ 

Q 

Q 

Q 

o 

£ 

Q 

SS 

D 

£ 

Q 

£ 

Q 

D 

Q 

D 

D 

D 

O 

£ 

£ 

Sample  No. 

s 

SJ 

in 

1 

u 

C-SP23-T-D9 

cu 

3 

C-SP25-T-W4 

PS 

V) 

£ 

3 

m 

3 

in 

fS 

Ou 

CO 

• 

U 

»n 

£ 

3 

1 

so 

£ 

CO 

6 

C-SP26-T-D1 

<N 

VO 

<s 

cu 

3 

m 

S 

NO 

<N 

CU 

CO 

• 

O 

■** 

? 

so 

£ 

CO 

U 

C-OC01-T-V1 

C-OC01-T-V1 

C-OC01-T-V2 

C-OC01-T-V2 

C-OC01-T-F1 

C-OC01-T-F1 

C-OC01-T-F2 

C-OC01-T-F2 

C-OC01-T-F3 

C-OC01-T-F4 

C-OC01-T-C1 

C-OC01-T-C2 

m 

U 

£ 

8 

g 

C-OC01-T-C4 

GO 

i 

© 

u 

9 

o 

C-OC01-T-S2 

Process 

Stream 

B 

E 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

Date 

II  9/23/96 

9/23/96 

9/25/96 

II  9/25/96 

||  9/25/96 

II  9/25/96 

II  9/25/96 

||  9/26/96 

II  9/26/96 

||  9/26/96 

II  9/26/96 

II  9/26/96 

|  10/1/96 

I  10/1/96 

II  10/1/96 

II  10/1/96 

1  10/1/96 

II  10/1/96 

1  10/1/96 

96/1/01  j| 

1  10/1/96 

I  10/1/96 

|  10/1/96 

II  10/1/96 

II  10/1/96 

II  10/1/96 

I  10/1/96 

1  10/1/96 
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Table  H-l.  XRF  Data  for  Vendor  1 


XRF  Totals  1 

(mg/kg) 

435.733  1 

1215.623 

1257.218 

381.856 

373.880 

358.129 

368.977 

332.124 

367.710 

407.307 

1086.527 

1639.200  I 

2642.401 

526.343  I 

274.452 

295.765 

256.759 

155.654 

515.658 

542.234 

656.088 

268.249 

466.314 

cs 

00 

588.562  | 

00 

© 

cn 

m 

1028.925 

2099.046  | 

(n 

S  M 

as 

72.620 

264.430 

290.650 

48.717 

28.117 

45.390 

49.879 

49.075 

24.284 

37.813 

66.575 

283.670 

397.087 

42.179 

46.096 

45.389 

16.565 

24.754 

62.798 

29.975 

NO 

00 

19.045 

45.672 

47.679 

62.819 

51.432 

79.038 

343.999 

XRF  Zn 
(mg/kg) 

000  0 

32.630 

37.357 

20.802 

0000 

18.604 

43.527 

000  0 

00 

o 

o 

o 

© 

31.126 

40.174 

90.245 

39.232 

38.980 

0000 

24.059 

40.915 

52.665 

0000 

0000 

6I90Z 

0000 

20.691 

25.154 

0000 

46.233 

£9918 

XRF  Cu 
(mg/kg) 

88.096 

393.583 

366.321 

108.257 

54.037 

o 

o 

o 

o 

72.870 

139.631 

120.615 

157.812 

476.515 

512.946 

975.889 

241.459 

54.277 

103.680 

74.261 

0000 

201.295 

170.597 

266.377 

36.019 

203.495 

134.837 

280.187 

165.505 

415.361 

875.914 

XRF  Lead 
(mg/kg) 

275.018 

524.980 

562.890 

204.081 

291.726 

294.135 

202.701 

143.418 

204.980 

211.682 

512.311 

802.410 

1179.180 

203.474 

135.100 

146.696 

Tf 

r- 

00 

89.985 

198.900 

341.662 

337.848 

192.567 

217.147 

179.308 

220.403 

116.571 

488.293 

© 

r- 

ON 

XRF  Basis 
(Wet/Dry) 

Q 

£ 

•s 

£ 

O 

Q 

Q 

Q 

D 

Q 

O 

Q 

Q 

o 

Q 

D 

Q 

O 

£ 

£ 

£ 

£ 

£ 

£ 

St 

a 

a 

Q 

Sample  No. 

CO 

* 

§ 

9 

u 

C-OC01-T-P1 

2 

H* 

§ 

9 

o 

C-OC01-T-W1 

C-OC01-U-D1 

C-OC01-U-D2 

C-OC02-T-C1 

C-OC02-T-C2 

C-OC02-T-C3 

C-OC02-T-C4 

U 

*r 

CN 

8 

9 

u 

C-OC02-T-F1 

C-OC02-T-F2 

u 

>7 

© 

U 

9 

u 

C-OC03-T-C2 

C-OC03-T-C3 

u 

*7 

8 

9 

C-OC04-T-C2 

C-OC04-M-W1 

C-OC04-M-W2 

C-OC04-M-W3 

C-OC04-M-W4 

C-OC05-T-C1 

C-OC05-T-C2 

C-OC05-T-C3 

C-OC05-T-C4  1 

C-OC05-T-C5 

C-OC05-T-F1  ! 

Process 

Stream 

El 

H 

1 

1 

D 

1 

1 

1 

I 

E 

B 

B 

B 

B 

B 

B 

B 

s 

s 

B 

H 

B 

B 

B 

B 

Date 

10/1/96 

10/1/96 

10/1/96 

10/1/96 

10/1/96 

10/1/96 

10/2/96 

||  10/2/96 

I  10/2/96 

1  10/2/96 

I  10/2/96 

II  10/2/96 

||  10/2/96 

1!  10/3/96 

II  10/3/96 

II  10/3/96 

II  10/4/96 

||  10/4/96 

||  10/4/96 

I  10/4/96 

||  10/4/96 

||  10/4/96 

II  10/5/96 

||  10/5/96  | 

|  10/5/96  | 

II  10/5/96  | 

||  10/5/96  | 

II  10/5/96  | 
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Table  H-l.  XRF  Data  for  Vendor  1 


BATTELLE 
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Table  H-2.  Comparison  of  XRF  and  ICP  Data  for  Lead  :  Vendor  1 


t 

1  *g  M  -3 

1  §  gtt 

•  •  K  E 

CO  *2  w 

$ 

G 

00  CN  VO  ON  ON 

»—  fS  vn  ro  •  vc 

is  vo  vo  o\  in 

•  8.8 

97.0 

4.6 

80.79 

47.80 

© 

•  ® 
© 

© 

*  § 

1  00*0 

0.00 

•g 

*2  a  m  'ti 

•§  *  g  i 

98.57 

83.01 

150.37 

36.40 

159.57 

105.6 

28.67 

28.67 

146.44 

146.44 

266.42 

266.42 

83.2  ' 

83.2 

00  00 
VO  VO 

<N  «S 

Percent 

DlfTerence 

<%) 

-4.34 

-36.48 

16.59 

36.74 

-35.10 

-12.95 

-88.79 

-73.16 

-88.44 

-85.06 

-85.19 

O  © 
<N 

4.62 

4.62 

-44.68 

-44.68 

-46.61 

-46.61 

Average  Lead  Result 
by  ICP 
(mg/kg) 

122.00 

330.00 

404.00 

269.0 

839.0 

392.8 

1,854 

1,407 

3,347 

4,789 

2,849 

252.0 

252.0 

947.0 

947.0 

484 

484 

©  © 

On  On 

Average  Lead 
Result  by  XRF 
(mg/kg) 

116.71 

209.60 

471.03 

367.8 

544.5 

341.9 

207.8 

377.6 

386.8 

715.4 

421.9 

255.02 

255.02 

8*066 

8066 

267.7 

267.7 

6,401 

6,401 

Date 

9/15/96 

9/25/96 

10/2/96 

10/4/96 

10/10/96 

9/15/96 

9/21/96 

9/25/96 

10/11/96 

10/2/96 

10/2/96 

10/3/96 

10/7/96 

Stream  ID 

C-SP15-T 

C-SP25-T 

C-OC02-T 

C-OC04-T 

C-OC10-T 

C-SP15-U 

C-SP21-U 

C-SP25-U 

C-COll-U 

C-OC02-C 

C-OC02-F 

C-OC03-M 

C-OC07-P 

Stream 

H  processed  soil 

1  processed  soil 

0  processed  soil 

I  processed  soil 

I  processed  soil 

|  Average  Result 

|  raw  sou 

I  raw  soil 

I  raw  soil 

I  raw  soil 

1  Average  Result 

1  coarse  processed  fraction 

I  Average  Result 

I  fine  processed  fraction 

|  Average  Result 

I  jig  concentrate 

|  Average  Result 

v 

00  ~ 

•O  9 

a  s 

w  £ 

O  ** 

3  oo 

.s*  " 

II 
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Table  H-3.  Comparison  of  XRF  and  ICP  Data  for  Copper  s  Vendor  1 


Standard 
Deviation  of  ICP 
Result 
(mg/kg) 

3.62 

2.12 

1.11 

4.95 

15.56 

5.47 

8.2 

956.4 

3.0 

75.17 

260.69 

o 

•  3 

o 

*  3 

0.00  1 

0.00  1 

Standard 
Deviation  of 
XRF  Result 
(mg/kg) 

36.18 

78.17 

178.26 

86.48 

245.69 

125.0 

3.66 

3.66 

161.35 

161.35 

1 

1 

699 

699 

Percent 

Difference 

(•/.) 

-48.07 

-28.23 

-2.85 

131.23 

-11.68 

1.49 

-95.13 

-97.09 

-97.98 

-95.30 

-96.45 

-53.38 

-53.38 

-25.63 

-25.63 

HI 

n 

Average  Copper 
Result  by  ICP 
(mg/kg) 

59.8 

215.0 

359.0 

165.0 

797.0 

319.2 

812 

1,516 

1,525 

1,943 

1,449 

O  O 

5  5 

1,001.0 

1,001.0 

228 

228 

in 

Average  Copper 
Result  by  XRF 
(mg/kg) 

31.06 

154.30 

348.78 

381.5 

703.9 

323.9 

39.6 

44.1 

30.9 

91.4 

51.5 

n 

gig 

744.4 

744.4 

1 

1 

'  Date 

9/15/96 

9/25/96 

10/2/96 

10/4/96 

10/10/96 

9/15/96 

9/21/96 

9/25/96 

10/11/96 

10/2/96 

10/2/96 

10/3/96 

& 

i 

Stream  ID 

C-SPI5-T 

C-SP25-T 

C-OC02-T 

C-OC04-T 

C-OC10-T 

C-SP15-U 

C-SP21-U 

C-SP25-U 

C-COll-U 

C-OC02-C 

C-OC02-F 

C-OC03-M 

C-OC07-P 

Stream 

processed  soil 
processed  soil 
processed  soil 
processed  soil 
processed  soil 

Average  Result 

|  raw  soil 

I  raw  soil 

1  raw  soil  ; 

I  raw  soil 

§  Average  Result 

|  coarse  processed  fraction 

1  Average  Result 

|  fine  processed  fraction 

1  Average  Result 

|  jig  concentrate 

S  Average  Result 

I  precipitate  sludge 

|  Average  Result 
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Tabic  H-4.  Comparison  of  XRF  and  ICP  Data  for  Zinc :  Vendor  I 


Standard 
Deviation  of  ICP 
Result 
(mg/kg) 

0.81 

0.92 

2.31 

0.78 

0.64 

1.09 

0.0 

109.5 

1.7 

8.22 

29.84 

o 

•  <=> 
o 

o 

•  § 

o 

•  § 

o 
>  e 
© 

Standard 
Deviation  of 
XRF  Result 
(mg/kg) 

■ 

■ 

1 

gig 

ON  0\ 
00  00 

Percent 

Difference 

(%) 

-17.63 

-60.56 

-28.04 

71.67 

418.93 

139.06 

-100.00 

-100.00 

-100.00 

-82.96 

-94.85 

908.92 

908.92 

VO  VO 
00  op 

in  in 
r-  r- 

<N 

'T  7 

in  in 
r- 

rvi  ri 

*7 

Average  Zinc  Result 
by  ICP 
(mg/kg) 

16.9 

32.2 

45.4 

22.7 

65.0 

36.4 

1 

«  mm 

"3 

1 

M  is*  w 

2 

4 

13.92 

12.70 

32.67 

39.0 

337.3 

87.1 

0.0 

0.0 

0.0 

27.1 

6.8 

<N  PJ 
m  io 

<N  IS 

in  in 
VO  VO 

m  fn 
00  00 

ON  CN 
vo  VO 

<N  «N 

1  * 

1  3 

jj  Q 

9/15/96 

9/25/96 

10/2/96 

10/4/96 

10/10/96 

9/15/96 

9/21/96 

9/25/96 

10/11/96 

g 

CJ 

o 

vo 

On 

CJ 

o 

VO 

cn 

© 

VO 

On 

| 

Stream  ID 

C-SP15-T 

C-SP25-T 

C-OC02-T 

C-OC04-T 

C-OC10-T 

D  D  D  O 

ill1 

in  in 

—  <n  csj  tr 
cu  eu  cu  O 

co  w  co  n 

i  t  i  Y 

o  u  u  6 

C-OC02-C 

C-OC02-F 

2 

i 

cn 

g 

O 

• 

u 

°r 

8 

o 

1 

U 

S 

« 

2 

I  processed  soil 

processed  soil 
processed  soil 
processed  soil 
processed  soil 

Average  Result 

1  raw  soil 

I  raw  soil 

I  raw  soil 

I  raw  soil 

1  Average  Result 

U  coarse  processed  fraction 

1  Average  Result 

|  fine  processed  fraction 

1  Average  Result 

1  jig  concentrate 

1  Average  Result 

1  precipitate  sludge 

1  Average  Result 
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Table  H-S.  Comparison  of  XRF  and  ICP  Data  for  Antimony :  Vendor  1 


Standard 
Deviation  of  ICP 
Result 
(mg/kg) 

OO  -  M  ^  ^  n 
h  n  o\  o\  N  vfi 
~  ©  ©  ©  st  9* 

1.03 

5.48 

1.29 

9.14 

4.23 

0.00  \ 

|  00*0 

e 
«  o 
d 

0.00  | 

Standard 
Deviation  of 
XRF  Result 
(mg/kg) 

. 

23.92 

13.93 

17.51 

7.33 

30.25 

18.59 

7.47 

7.47 

r-  r- 

Os  Os 
O  C\ 

5  st 

Percent 

Difference 

(%> 

16.43 

-29.38 

43.08 

113.41 

1.52 

25.21 

-77.11 

-50.01 

-69.56 

-62.75 

-65.43 

I 

^  sr 
st 
OO  QO 
<N  IS 

-23.66 

-23.66 

-33.82 

-33.82 

Average  Antimony 
Result  by  ICP 
(mg/kg) 

31.7 

54.5 

91.8 

64.2 

171.0 

82.6 

104.6 

89.3 

180.0 

219.0 

148.2 

38.5 

38.5 

o  o 
vS  v3 

VD  V© 

(S  IS 

53.6 

53.6 

O  O 

r*-*  K 
tn  i n 

Average  Antimony 
Result  by  XRF 

(mg/kg) 

36.9 

38.5 

131.4 

137.0 

173.6 

103.5 

23.9 

44.6 

54.8 

81.6 

51.2 

45.5 

45.5 

©  © 

Date 

9/15/96 

9/25/96 

10/2/96 

10/4/96 

10/10/96 

9/15/96 

9/21/96 

9/25/96 

10/11/96 

10/2/96 

10/2/96 

10/3/96 

96/4/01 

Stream  ID 

C-SP15-T 

C-SP25-T 

C-OC02-T 

C-OC04-T 

C-OC10-T 

C-SP15-U 

C-SP21-U 

C-SP25-U 

C-COll-U 

C-OC02-C 

C-OC02-F 

C-OC03-M 

C-OC07-P 

Stream 

processed  soil 
processed  soil 
processed  soil 
processed  soil 

I  processed  soil 

1  Average  Result 

1  raw  soil 

raw  soil 

raw  soil 

raw  soil 

Average  Result 

H  coarse  processed  fraction 

H  Average  Result 

1  fine  processed  fraction 

H  Average  Result 

|  jig  concentrate 

|  Average  Result 

1  precipitate  sludge 

1  Average  Result 
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Table  H-6.  XRF  Data  lor  Vendor  2 


a 

_  £ 
g£ 

X  M 

•a 

M 

233.632 

50.213 

187.544 

29.627 

291.314 

255.790 

274.426 

267.329 

197.098 

176.525 

1  C0E08I 

83.624 

367.156 

159.269 

126.623 

351.258 

545.599 

59.561 

35383.121 

29551.915 

61.261 

236.314 

116.367 

157.071 

.  65.213  I 

68.645 

85.217 

VO 

3 

On 

00 

'Si 

£ 

85.741 

000  0 

0000 

000  0 

98.306 

m 

P"N 

r- 

vo 

58.861 

55.546 

660E9 

000  0 

o 

© 

© 

© 

© 

© 

© 

© 

99.656 

49.016 

0000 

91.329 

158.691 

0000 

00 

© 

** 

96.057 

23.853 

45.731 

46.631 

67.801 

© 

© 

© 

© 

© 

© 

© 

© 

30.743 

30.785 

-a 

Is 

£ 

0000 

0000 

28.605 

0000 

0000 

26.087 

0000 

0000 

0000 

40.797 

26.794 

24.744 

0000 

0000 

0000 

0000 

49.222 

0000 

556.590 

500.908 

0000 

160  89 

0000 

© 

© 

© 

© 

© 

© 

© 

© 

29.043 

31.530 

0000 

a 

&  t 

Is 

3 

34.029 

O 

O 

o 

© 

33.114 

o 

o 

o 

O 

00 

vo 

o 

vo* 

o 

51.430 

66.804 

71.281 

0000 

000  0 

000  0 

© 

© 

© 

© 

59.617 

© 

© 

© 

© 

0000 

00 

00 

ro 

117.017 

© 

© 

© 

© 

3585.520 

3035.750 

© 

© 

© 

© 

65.914 

© 

© 

© 

© 

© 

s 

© 

ZP0  9Z 

© 

© 

© 

©* 

0000 

© 

© 

© 

© 

XRF 

Lead  (mg/kg) 

113.862 

50.213 

125.825 

LZ96Z 

86.940 

113.560 

§ 

00* 

140.502 

133.999 

135.728 

153.509 

© 

00 

00 

00* 

«o 

207.883 

110.253 

126.623 

226.050 

220.669 

59.561 

31136.200 

25919.200 

37.408 

56.578 

69.736 

89.270 

39.171 

39.602 

22.944 

58.832  ! 

•5  ^ 

n 

1| 

£ 

£ 

£ 

& 
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£ 

£ 

£ 

£ 

£ 

£ 
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£ 
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£ 
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£ 
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U 
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1 

1 
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1 
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1 
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vo 
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vo 

vo 

vo 
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© 
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VO 
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VO 

vo 
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On 

On 

On 

On 

On 
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ON 
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ON 

ON 
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On 

ON 

On 

On 

On 

On 
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On 

On 
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On 
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«n 

«n 
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VO 

VO 
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VO 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

VO 
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PS 

PS 

PS 

PS 

PS 
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Table  H-6.  XRF  Data  for  Vendor  2 


'a 

.  £ 
§  E 

£ 

j  000  99 

00 

«r» 

00 

o 

CO 

379.773 

410.861  i 

21.815 

140.088 

216.279 

30.183 

|  669Z9I 

106.235 

26900.665 

17676.323 

12363.303 

239.749  ll 

249.624 

157.261 

208.192 

238.949 

351.932 

181.062 

73.304 

67.746 

25.671  j 

43.027  |j 

349.112  || 

442.977  || 

459.850  | 

392.776 

XRF 

Sb  (mg/kg) 

O 

o 

o 

o 

124.506 

95.618 

65.806 

o 

o 

o 

o' 

34.785 

81.971 

000  0 

49.468 

000  0 

83.550  . 

55.079 

061*19 

108.575 

138.068 

59.168 

71.311 

46.316 

95.993 

90.839 

o 

o 

o 

o' 

o 

o 

o 

o' 

o 

o 

o 

o’ 

8 

O 

o* 

88.694 

154.362 

115.829 

97.320 

XRF 

Zn  (mg/kg) 

0000  | 

0000 

32.468 

54.620 

000  0 

o 

o 

o 

o' 

© 

o 

o 

© 

0000 

000  0 

000  0 

452.375 

310.494 

225.242 

00 

o' 

ro 

000*0 

26.063 

53.317 

37.692 

49.266 

21.074 

000*0 

o 

o 

o 

o* 

000*0 

000*0 

000*0 

43.275 

47.348 

36.247 

'St 

5 

O 

o 

o 

© 

861*18 

54.092 

65.530 

o 

o 

o 

o' 

29.731 

41.953 

O 

o 

o 

© 

40.229 

o 

o 

o 

o' 

2491.840 

1717.150 

942.371 

o 

o 

o 

o' 

o 

o 

o 

o* 

o 

o 

o 

o' 

43.717 

35.840 

37.455 

o 

o 

o 

d 

000*0 

o 

o 

o 

o' 

o 

o 

o 

o’ 

o 

O 

O 

o' 

68.812 

30.277 

147.812 

85.920 

XRF 

Lead  (mg/kg) 

00099 

I  145.154 

197.596 

224.905 

21.815 

75.573 

92.354 

30.183 

73.003 

106.235 

23872.900 

15593.600 

11134.500 

100.303 

111.556 

72.030 

39.847 

119.102 

169.218 

69.149 

73.304 

67.746 

25.671 

43.027  | 

909*161 

215.063 

148.861  | 

173.289 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Sample  No. 

|  B-NV20-C-W3 

|  B-NV20-F-W1 

|  B-NV20-F-W2 

|  B-NV20-F-W3 

B-NV20-K-W1 

B-NV20-K-W2 

m 

5 

O 

<N 

i 

CD 

B-NV20-M-W1 

B-NV20-M-W2 

B-NV20-M-W3 

B-NV20-P-W1 

1 

o 

g 

a 

B-NV20-P-W3 

B-NV21-T-W1 

B-NV21-T-W2 

B-NV21-T-W3 

B-NV21-T-W4 

B-NV21-T-W5  | 

B-NV21-T-W6  | 

B-NV21-T-W7  | 

00 

£ 

*r 

§ 

CQ 

B-NV21-C-W3  | 

B-NV21-F-W1  ] 

\ 

3 

Si 

n 

■  a 

3 

\ 

5 

Si 

» 

•  a 

B-NV21-F-W2  | 

Process 

Stream 

u 

1 

bd 

US 

2 

2 

1 

1 

1 

I 

1 

1 

1 

i 

B 

B 

U 

u 

u* 

Uh 

B 

Ua 

Date 

11/20/96 

11/20/96 

II  11/20/96 

||  11/20/96 

11/20/96 

11/20/96 

||  11/20/96 

||  11/20/96 

||  11/20/96 

||  11/20/96 

||  11/20/96 

|  11/20/96 

VO 

© 

rs| 

||  11/21/96 

VO 

On 

5 

||  11/21/96  1 

||  11/21/96  1 

||  11/21/96  j 

||  11/21/96  | 

1  11/21/96  | 

||  11/21/96  j 

11/21/96  | 

||  11/21/96  | 

1  11/21/96  1 

||  11/21/96  1 

||  11/21/96  1 

||  11/21/96  | 

VO 

5 
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lable  Jd-b.  aw  uata  ior  vendor  i 


XRF 

Totals  (mg/kg) 

374.283 

177.268 

86.989 

202.799 

333.607 

194.927 

259.076 

3883.394 

5941.528 

22863.072 

305.102 

191.240  1 

ON 

g 

PS 

297.396  | 

92.131  || 

158.347  1 

00 

NO 

p-^ 

© 

•n 

© 

ON 

PS 

47.828  || 

187.977  || 

268.367  1 

00 

*n 

© 

NO* 

NO 

NO 

5587.780  || 

27427.903  || 

289.319  || 

302.279  || 

276.501  || 

231.597  1 

af 

X  3 
■& 
CO 

109.131 

o 

o 

o 

© 

o 

o 

o 

o 

66.154 

101.623 

79.250 

63.352 

57.257 

35.648 

71.675 

102.663 

57.862 

77.393 

666TII 

26.854 

49.447 

149.017 

82.690 

© 

© 

© 

© 

66.603 

86.253 

146.905 

© 

© 

© 

© 

129.441 

78.241 

min 

54.689 

72.029 

Q 

at 

gs 

N 

21.832 

43.331 

o 

o 

o 

d 

o 

© 

o 

© 

59.041 

© 

g 

© 

35.320 

117.107 

147.147 

461.057 

21.518 

g 

© 

© 

© 

© 

© 

d 

© 

© 

© 

d 

© 

© 

© 

d 

© 

© 

© 

© 

© 

© 

© 

d 

© 

g 

© 

© 

g 

© 

© 

© 

© 

© 

© 

© 

© 

© 

d 

107.955 

463.162 

© 

g 

© 

© 

26.108 

© 

-a 

s  f 

X  O 

u 

65.510 

66.224 

o 

o 

o 

d 

© 

© 

© 

© 

um 

© 

© 

© 

© 

© 

© 

© 

© 

337.750 

434.823 

2489.640 

54.807 

45.206 

56.911 

34.465 

© 

© 

© 

© 

© 

© 

© 

© 

39.873 

24.860 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

d 

437.865 

2878.800 

46.560 

47.279 
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© 

© 

© 

© 

fa  t 

is 

JS 

177.810 

67.714 

68698 

136.645 

145.772 

115.677 

160.404 

3371.280 

5323.910 

19840.700 

126.114 

88.171 

107.625 

149.932 

65.278 

© 

© 

ON 

00 

2 

227.953 

182.955 

47.828 

121.374 

182.114 

419.153 

5041.960 

23956.500 
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142.753 
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159.568 
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03 
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03 

03 
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03 

03 

03 

03 

03 

03 

03 

CQ 

03 

03 

03 

03 
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1 

1 

1 

1 

1 

I 

■ 

1 

1 

1 

R 

I 

1 

I 
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s 
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U 

u 

bu 

bu 
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s 
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i 
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1 

1 

| 

NO 

VO 
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NO 

NO 

NO 

VO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

© 
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NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

© 

NO 

NO 

On 
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s; 

On 

ON 
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ON 

On 

ON 

ON 

On 

ON 

On 

On 

ON 

On 

ON 

On 

On 

On 

ON 

On 

08 

•«* 

«-H 

p^ 

33 

PS 

rs 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

pn 

P^ 

rn 

m 

ft 

PS 

P«N 

rs 
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rs 

rs 

2 

pn 

PS 

2 

2 
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rs 

PS 

rs 

PS 

PS 

^4 

PS 

2 

PS 

rs 

wm 

rs 

rj 

2 

rs 

rs 

rs 

PS 

PS 
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n 

u 

© 

TJ 

s 

© 

L. 


OS 

Q 

£ 


NO 

i 

H 

3 

H 


a 
.  t 
SS 

to 

*3 

** 

£ 

249.592 

286.407 

131.261 

148.282 

492.841 

542.980 

185.959 

•  269.203 

381.585 

408.491 

27197.464 

37163.250 

341.709 

310.630 

199.592 

173.145 

339.649 

329.976 

384.562 

332.465 

345.195 

421.704 

316.073 

479.358 

431.418  | 

a 
g  t 

Is 

A 

LZL'ZL 

76.916 

22.769 

74.222 

86.582 

180.042 

0000 

42.795 

128.749 

114.720 

135.545 

116.555 

119.904 

117.107 

ZZZ6S 

78.098 

86.450 

101.451 

106.027 

129.621 

o\ 

VO 

r-' 

00 

108.536 

90.772 

92.542 

30.368 

XRF 

Zn  (mg/kg) 

000  0  | 

0000 

42.453 

000  0 

79.586 

56.386 

00 

00 

© 

0000 

0000 

000  0 

373.379 

472.265 

o 

8 

o’ 

000  0 

0000 

000  0 

35.818 

Z9ZSZ 

000  0 

000  0 

000  0 

33.638 

0000 

o 

o 

o 

o* 

33.462 

-a 
g  t 

u 

1  42.398 

1  38.782 

o 

o 

o 

o 

o 

8 

o' 

87.831 

72.781 

o 

o 

o 

o 

000  0 

o 

o 

o 

o' 

o 

o 

o 

o* 

2355.640 

2948.430 

73.244 

49.643 

o 

o 

o 

o* 

o 

o 

o 

o' 

49.431 

41.288 

86.176 

o 

o 

o 

o' 

41.193 

67.492 

37.777 

34.568  | 

25.823 

a 

fat 

|s 

JS 

|  134.467 

|  170.709 

!  66.040 

74.060 

238.843 

233.771 

p! 

00 

226.408 

252.836 

293.771 

24332.900 

33626.000 

148.561 

o 

00 

00 

m* 

110.370 

95.047 

167.950 

161.976 

192.359 

202.844 

216.307  | 

212.038  • 

187.524 

352.248  | 

341.765 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Q 

Q 

Q 

Q 

Q 

£ 

£ 

Sample  No. 

? 

ro 

fS 

T 

OQ 

|  B-NV23-T-W6 

I  B-NV23-C-W1 

|  B-NV23-C-W2 

B-NV23-F-W1 

B-NV23-F-W2 

B-NV23-K-W1 

B-NV23-K-W2 

B-NV23-M-W1 

B-NV23-M-W2 

B-NV23-P-W1 

B-NV23-P-W2 

B-NV25-T-W1 

B-NV25-T-W2 

ro 

% 

«n 

<N 

• 

CQ 

B-NV25-T-W4 

*n 

& 

>7 

> 

m 

B-NV25-T-W6  | 

B-NV25-T-D1  | 

B-NV25-T-D2  [ 

B-NV25-T-D3  | 

B-NV25-T-D4  | 

B-NV25-T-D4-DUP  | 

B-NV25-U-W1  | 

B-NV25-U-W2 

Process 

Stream 

H 

1 

u 

u 

tl4 

bu 

u 

2 

s 

1 

1 

1 

1 

1 

H 

H 

H 

H 

H 

H 

H 

H 

D 

D 

Date 

11/23/96 

VO 

cn 

2 

P*H 

11/23/96 

11/23/96 

11/23/96 

11/23/96 

96/CZ/I I 

11/23/96 

11/23/96 

11/23/96 

11/23/96 

11/23/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96  | 

11/25/96 
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1 1/25/96 _ U _ B-NV25-U-W3 _ W _ 382.289 _ 55.521 _ 0.000  0.000  437.810 

1 1/25/96 _ U _ B-NV25-U-W4 _ W _ 279.302 _ 33.056  0.000  30.251  342.609 

11/25/96 _ C _ B-NV25-C-W1 _ W _ 122.285  0.000  0.000  37.383  159.668 


Table  H-6.  XRF  Data  for  Vendor  2 


XRF 

Totals  (mg/kg) 

70.968 

76.525  1 

458.013 

434.685 

522.447 

96.176 

304.243 

37120.586 

38772.047 

26252.034 

37181.881 

34849.120 

36025.472 

248.809 

321.974 

82.793 

61.294 

468.890 

445.775 

465.399 

393.272 

70.358 

95.996 

160.480 

418.128 

312.767 

480.344 

as 

*«■< 

A 

ui 

0000 

0000 

161.003 

141.678 

165.365 

© 

© 

© 

© 

78.578 

100.825 

138.939 

120.892 

217.838 

107.254 

203.161 

66.131 

149.699 

00 

© 

© 

m 

© 

© 

© 

© 

164.005 

166.371 

55.472 

23.975 

0000 

0000 

00 

8 

p 

129.221 

84.278 

141.836 

87.682 

b! 

S& 

N 

o 

o 

o 

o 

0000 

o 

o 

o 

© 

o 

o 

o 

© 

© 

o 

o 

© 

0000 

0000 

541.951 

457.028 

301.652 

475.743 

441.486 

502.211 

© 

© 

© 

© 

© 

© 

© 

© 

0000 

29.849 

28.834 

38.402 

VO 

00 

© 

© 

© 

© 

© 

0000 

© 

© 

© 

© 

0000 

© 

© 

© 

© 

35.727 

43.314 

0000 

XRF 

Cu  (mg/kg) 

000  0 

0000 

0000 

00 

m 

S' 

130.276 

© 

© 

© 

© 

© 

© 

© 

© 

3403.610 

3147.680 

1466.090 

2467.200 

2621.580 

2340.600 

62.636 

0000 

0000 

0000 

85.551 

77.594 

© 

© 

© 

© 

0000 

0000 

© 

© 

© 

© 

0000 

83.199 

SW££ 

81.646 

© 

© 

© 

© 

XRF 

Lead  (mg/kg) 

70.968 

76.525 

297.010 

216.689 

226.806 

96.176 

225.665 

33074.200 

35028.400 

24363.400 

34021.100 

31678.800 

32979.500 

120.042 

172.275 

52.712 

31.445 

190.500 

163.408 

379.051 

369.297 

00 

© 

r- 

966S6 

86.972 

205.708 

159.537 

213.548 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Q 

Q 

O 

£ 

=5 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Sample  No. 

|  B-NV25-C-W2 

|  B-NV25-C-W3 

B-NV25-F-W1 

B-NV25-F-W2 

B-NV25-K-W1 

B-NV25-K-W2 

<N 

i 

B-NV25-P-W1 

B-NV25-P-W2 

1 

°r 

«n 

<N 

i 

03 

B-NV25-P-D1 

<N 

% 

03 

B-NV25-P-D3 

VO 

1 

03 

B-NV26-T-W2 

B-NV26-T-W3 

B-NV26-T-W4  | 

B-NV26-T-W5 

B-NV26-T-W6  | 

B-NV26-U-W1  | 

B-NV26-U-W2  I 

B-NV26-C-W1  | 

B-NV26-C-W2  | 

B-NV26-C-W3  | 

B-NV26-F-W1  | 

B-NV26-F-W2  | 

B-NV26-F-W3  | 

B-NV26-K-W1  | 

Process 

Stream 

1 

1 

U 

1 

B 

B 

1 

B 

B 

B 

B 

B 

B 

D 

D 

u 

u 

u 

u. 

B 

H 

Date 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

11/25/96 

II  11/25/96 

11/25/96 

||  11/25/96 

11/25/96 

||  11/25/96 

11/25/96 

||  11/26/96 

||  11/26/96 

||  11/26/96  | 

VO 

Si 

VO 

s 

||  11/26/96  | 

||  11/26/96  | 

11/26/96 

11/26/96  | 

11/26/96  | 

||  11/26/96  1 

II  11/26/96  1 

|  11/26/96  1 

|  11/26/96  | 

11/26/96 

VO 

vS 

wm 
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Table  H-6.  XRF  Data  for  Vendor  2 


I 


-a 

-  t 
£  e, 

*  ■§ 

£ 

197.149 

40307.757 

36420.569 

236.522 

139.067 

302.108 

280.650 

00 

rS 

O 

rS* 

00 

133.846  || 

00 

© 

r- 

52.893  || 

136.175  || 

358.203  | 

00 

00 

VO 

o* 

fM 

rS 

317.326  || 

238.069  || 

248.812  || 

203.955  || 

30589.281  || 

o 

S* 

m 

49346.590  || 

371.245  H 

400.142  || 

384.354  | 

327.552  1 

444.057  || 

502.259  || 

435.570  || 

XRF 

Sb  (mg/kg) 

50.662 

239.257 

241.027 

76.859 

36.676 

o\ 

VO 

00 

00 

70.284 

30.431 

38.437 

0000 

o 

o 

o 

o* 

47.104 

40.982 

55.616 

60.785 

43.621 

62.487 

50.723 

251.315 

186.722 

286.078 

128.873 

161.053 

76.496 

115.722 

139.672 

174.342 

153.873 

XRF 

Zn  (mg/kg) 

000  0 

427.670 

421.132 

0000 

000  0 

27.033 

45.201 

000  0 

25.018 

000  0 

000  0 

000  0 

48.759 

000  0 

41.649 

41.897 

57.882 

45.628 

389.456 

407.568 

rs 

VO 

cn 

ro 

r- 

t- 

28.140 

50.867 

39.537 

o 

o 

o 

o' 

o 

o 

o 

o' 

0000 

20.300 

XRF 

Cu  (mg/kg) 

o 

o 

o 

o 

2516.630 

2351.810 

52.671 

o 

o 

o 

o’ 

6961  £ 

25.838 

57.287 

o 

o 

o 

o' 

o 

o 

O 

O 

O 

O 

o 

o' 

o 

§ 

o 

O 

O 

o 

o’ 

o 

o 

o 

o* 

36.846 

S 

o 

o* 

o 

o 

o 

o’ 

30.083 

2159.110 

2200.960 

3962.450 

50.676 

45.082 

83.396 

61.864 

61.298 

97.023 

38.609 

XRF 

Lead  (mg/kg) 

146.487 

37124.200 

33406.600 

106.992 

102.391 

124.237 

139.327 

94.311 

70.391 

00 

o 

r- 

52.893 

89.071 

268.462 

165.072 

178.046 

152.551 

128.443 

77.521 

27789.400 

32779.100 

44324.700 

163.556 

143.141 

184.925 

149.966 

243.087 

230.894 

00 

00 

c- 

rs* 

rs 

rs 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

i 

£ 

£ 

£ 

£ 

£ 

£ 

•s 

£ 

Q 

D 

Q 

Sample  No. 

B-NV26-K-W2 

|  B-NV26-P-W1 

B-NV26-P-W2 

B-NV27-T-W1 

B-NV27-T-W2 

B-NV27-T-W3 

B-NV27-T-W4 

B-NV27-T-W5 

B-NV27-T-W6 

B-NV27-C-W1 

B-NV27-C-W2 

B-NV27-C-W3 

B-NV27-F-W1 

B-NV27-F-W2 

B-NV27-F-W3 

B-NV27-K-W1 

.  B-NV27-K-W2 

B-NV27-K-W3 

B-NV27-P-W1 

B-NV27-P-W2 

B-NV27-P-W3 

B-NV29-T-W1 

B-NV29-T-W2 

B-NV29-T-W3 

B-NV29-T-W4  | 

B-NV29-T-D1  | 

B-NV29-T-D2  | 

B-NV29-T-D3  | 

Process 

Stream 

U6 

B 

1 

B 

B 

B 

B 

B 

B 

u 

u 

u 

u* 

U 

U6 

B 

B 

B 

B 

B 

B 

B 

B 

1 

Date 

||  11/26/96 

||  11/26/96 

||  11/26/96 

||  11/27/96 

||  11/27/96 

1  11/27/96 

11/27/96 

||  11/27/96 

VO 

2 

II  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

||  11/27/96 

11/29/96 

11/29/96 

||  11/29/96 

||  11/29/96 

VO 

1 

rs 

||  11/29/96  | 

||  11/29/96 
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Table  H-6.  XRF  Data  lor  Vendor  2 


'3s 

SS 

n 

* 

£ 

254.829 

249.541 

370.289 

443.295 

361.048 

320.747  I 

421.182 

265.979 

164.893 

208.649 

284.483 

81.313 

27.982 

395.464 

413.679 

142.725 

179.460 

17006.946 

17419.390 

? 

00 

CM 

.130.336  | 

252.382 

98.065 

179.702 

© 

© 

CO 

66.325 

36.851 

416.224 

1  a 
fe  t 

Is 

c§ 

91.347 

65.915 

122.519 

116.233 

92.383 

81.455 

154.786 

103.535 

72.023 

110.501 

80.707 

54.532 

§ 

© 

© 

158.166 

158.806 

■** 

00 

00 

30.238 

© 

© 

© 

©* 

98.274 

68.512 

© 

© 

© 

© 

00 

CO 

© 

8 

© 

47.783 

42.370 

8 

© 

© 

© 

147.616 

-a 

at 

Is 

B 

000  0 

25.052 

28.791 

o 

§ 

© 

o 

o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

0000 

0000 

0000 

37.825 

000  0 

© 

§ 

© 

© 

§ 

© 

© 

§ 

© 

© 

© 

© 

© 

41.671 

254.996 

298.136 

§ 

© 

© 

25.809 

73.319 

0000 

© 

© 

© 

© 

0000 

25.780 

000  0 

22.108 

a 

at 

Is 

u 

|  31.026 

42.566 

44.758 

105.319 

67.893 

VO 

00 

00 

ON 

«n 

64.197 

33.511 

© 

© 

© 

© 

© 

© 

© 

© 

46.921 

© 

© 

© 

© 

© 

© 

© 

© 

59.792 

55.242 

© 

© 

© 

© 

© 

© 

© 

© 

1179.850 

1217.580 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

©‘ 

26.370 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

101.452 

XRF 

Lead  (mg/kg) 

132.456 

116.007 

174.221 

221.743 

200.772 

179.406 

202.199 

128.933 

92.870 

98.148 

119.030 

26.781 

27.982 

177.506 

199.631 

93.912 

107.552 

15572.100 

© 

© 

© 
00 
» n 

150.235 

104.527 

121.682 

98.065 

105.550 

87.644 

40.545 

36.851 

00 

© 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

O 

Q 

G 

Q 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

& 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Sample  No. 

|  B-NV30-T-W2 

|  B-NV30-T-W3 

|  B-NV30-T-W4 

B-NV30-T-D1 

B-NV30-T-D2 

B-NV30-T-D3 

B-NV30-T-D4 

B-DC02-T-W1 

B-DC02-T-W2 

B-DC02-T-W3 

B-DC02-T-W4 

£ 

6 

i 

CM 

© 

u 

9 

OQ 

I 

B-DC02-F-W1 

© 

u 

9 

03 

B-DC02-K-W1 

B-DC02-K-W2 

B-DC02-P-W1 

B-DC02-P-W2  | 

B-DC03-T-W1  1 

B-DC03-T-W2  | 

B-DC03-T-W3  | 

B-DC03-T-W4  | 

B-DC03-T-W5  | 

B-DC03-T-W6  1 

*w>4 

£ 

V 

CO 

© 

U 

9 

to 

B-DC03-C-W2  | 

B-DC03-F-W1  | 

Process 

Stream 

H 

I 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

II 

u 

u 

te« 

Date 

11/30/96 

11/30/96 

11/30/96 

11/30/96 

11/30/96 

11/30/96 

11/30/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

12/2/96 

II  12/3/96  | 

12/3/96 

||  12/3/96  | 

12/3/96 

12/3/96 

12/3/96 

12/3/96 

|  12/3/96  1 

12/3/96  | 
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Table  H-6.  XRF  Data  for  Vendor  2 


a 


XRF 

Totals  (mg/kg) 

459.326 

1963.330 

1868.998 

47647.103 

47219.471 

176197.680 

110.042 

154.291 

192.194 

151.669 

71.588 

176.022 

44.428  1 

91.526 

113.999  | 

97.134 

163.381 

236.016 

254.705 

166.437 

192.390 

192.050 

112.219 

646.215 

959.249 

49240.613 

47126.532 

o 

On 

O 

NO 

XRF 

Sb  (mg/kg) 

146.935 

241.395 

261.278 

256.783 

222.774 

4341.930 

29.329 

40.222 

73.999 

24.373 

000  0 

6690E 

O 

o 

o 

o' 

o 

o 

o 

o' 

000  0 

O 

o 

o 

o' 

84.215 

00 

75.609 

73.389 

48.747 

0C0I9 

000*0 

60.651 

77.237 

o 

00 

00* 

211.280 

«r> 

<N 

XRF 

Zn  (mg/kg) 

48.280 

o 

o 

29.730 

724.280 

640.157 

9299.050 

26.240 

37.031 

35.811 

o 

o 

o 

o’ 

0000 

000  0 

o 

o 

o 

o 

0000 

30.131 

000*0 

000*0 

39.428 

65.756 

000*0 

61.676 

55.946 

000*0 

000*0 

000*0 

657.750 

527.092 

592.265 

XRF 

Cu  (mg/kg) 

00 

100.575 

0000 

3986.440 

3956.640 

101668.000 

o 

o 

o 

o 

O 

o 

o 

o' 

o 

o 

o 

o' 

32.909 

000  0 

58.935 

o 

o 

o 

o' 

o 

o 

o 

o' 

000  0 

o 

o 

o 

o' 

o 

o 

o 

o* 

41.040 

0.000 

000*0 

39.784 

o 

o 

o 

o' 

000*0 

000*0 

000*0 

3777.060 

3569.260 

3538.550 

8* 

,2 

|  191.260 

1581.210 

|  1577.990 

42679.600 

42399.900 

60888.700 

54.472 

77.038 

82.384 

94.387 

71.588 

86.389 

44.428 

91.526 

898  C8 

97.134 

79.165 

111.430 

113.340 

93.049 

00 

ci 

75.074 

112.219 

585.564 

882.012  | 

44447.000 

42818.900 

42374.900 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

Q 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Q 

O 

£ 

£ 

£ 

£ 

£ 

£ 

Q 

Q 

£ 

£ 

£ 

Sample  No. 

|  B-DC03-F-W2 

o 

U 

9 

CO 

|  B-DC03-K-W2 

B-DC03-P-W1 

B-DC03-P-W2 

LEAD-METALS 

Process 

Stream 

u* 

*4 

I 

1 

i 

i 

i 

CJ 

U 

u 

u 

o 

t4 

Ui 

U 

Date 

12/3/96 

12/3/96 

||  12/3/96 

||  12/3/96 

|  12/3/96 

||  12/3/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

||  12/4/96 

II  12/4/96 

||  12/4/96 

||  12/4/96 

1  12/4/96  | 

I  12/4/96  | 

||  12/4/96  | 

||  12/4/96  1 

12/4/96  | 

||  12/4/96  | 

VO 

On 

||  12/4/96  | 

VO 

On 

§ 
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Table  H-6.  XRF  Data  for  Vendor  2 


-a 

£ 

*  ■§ 
8 

312.332 

281.274 

165.547 

251.316 

210.401 

95.956 

81.141 

152.213 

35.146 

264.514 

247.733 

288.588 

395.735 

34403.001  || 

34149.927  || 

33666.226  || 

187.756 

285.508 

VO 

8 

00 

00 

277.174 

211.840  || 

206.802  || 

104.749  || 

134.469  || 

79.503  1 

<N 

n 

206.790  || 

267.952  1 

-a 

6  £ 
Ss 

Cfl 

Z6VZZI 

92.582 

59.207 

82.716 

79.591 

0000 

23.210 

49.283 

0000 

81.346 

79.391 

98.515 

44.276 

240.721 

144.903 

178.015 

63.044 

101.754 

162.486 

112.317 

72.323 

74.697 

49.552 

51.201 

© 

© 

© 

© 

136.845 

71.164 

<s 

00 

-a 

Is 

a 

43.182  . 

33.369 

30.937 

33.350 

42.804 

© 

© 

© 

© 

§ 

© 

© 

© 

o 

© 

© 

8 

© 

© 

52.901 

42.945 

21.582 

© 

© 

© 

© 

515.930 

516.954 

430.851 

30.413 

© 

o 

© 

© 

36.016 

46.728 

8 

© 

© 

21.523 

© 

© 

© 

© 

0000 

23.674 

32.885 

26.722 

32.697 

-a 

&£ 

is 

3 

o 

s 

© 

35.598 

© 

© 

© 

© 

45.449 

© 

8 

© 

37.329 

© 

8 

© 

©’ 

©* 

00 

00 

28.271 

39.122 

© 

8 

© 

2532.550 

2549.070 

2602.560 

© 

8 

© 

10819 

© 

26.959 

51.741 

42.982 

© 

8 

© 

© 

8 

© 

26.019 

© 

8 

© 

© 

8 

© 

72.525 

-a 

b.  £ 

gs 

X  ^ 

3 

146.958 

119.725 

75.403 

10868 

900‘88 

58.627 

57.931 

102.930 

35.146 

91.783 

97.125 

129.369 

351.459 

31113.800 

30939.000 

30454.800 

94.300 

121.953 

89.503 

91.170 

LLL‘L2 

67.599 

55.198 

83.268 

29.810 

145.412 

108.905 

78.516 

XRF  Basis 
(Wet/Dry) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Sample  No. 

B-DC05-T-W1 

B-DC05-T-W2 

B-DC05-T-W3 

B-DC05-T-W4 

B-DC05-T-W5 

B-DC05-T-W6 

? 

X 

© 

u 

9 

« 

B-DC05-F-W2 

B-DC05-F-W3 

B-DC05-K-W1 

B-DC05-P-W1 

B-DC05-P-W2 

B-DC05-P-W3 

B-DC06-T-W1 

B-DC06-T-W2 

B-DC06-T-W3 

B-DC06-T-W4 

B-DC06-T-W5 

B-DC06-T-W5-DUP 

u 

• 

VO 

8 

9 

CQ 

1 

1 

VO 

8 

9 

OQ 

B-DC06-C-W3 

B-DC06-F-W1 

B-DC06-F-W2 

B-DC06-F-W3 

Process 

Stream 

B 

u 

V 

u* 

Uh 

1 

1 

1 

B 

B 

B 

B 

B 

B 

O 

U 

u 

U. 1 

B 

B 

Date 

II  12/5/96 

||  12/5/96 

II  12/5/96 

|  12/5/96 

||  12/5/96 

||  12/5/96 

1  12/5/96 

||  12/5/96 

||  12/5/96 

SI  12/5/96 

|  12/5/96 

||  12/5/96 

||  12/5/96 

||  12/5/96 

||  12/5/96 

1  12/5/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

||  12/6/96 

VO 

On 

vB 
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Table  H-6.  XRF  Data  for  Vendor  2 


-a 

* 

& 

136.792  1 

121.902  1 

114.935  || 

29451.366  || 

29330.951  || 

28685.844  || 

gl 

A 

000*0 

24.330 

o 

o 

o 

o 

180.410 

181.425 

92.738 

CA 

_ 

_J 

_J 

_ll 

XRF 

Zn  (mg/kg) 

28.045 

o 

o 

o 

o 

99Z0Z 

424.966 

455.526 

403.056 

*3 

|  f 

<3 

000*0 

000*0 

000*0 

2122.290 

2026.100 

2018.250 

XRF 

Lead  (mg/kg) 

t- 

00 

o 

97.572 

94.670 

26723.700 

26667.900 

26171.800 

.2 

s  £ 

*§ 

pt 

£ 

£ 

£ 

£ 

£ 

Si 

* 

o 

* 

$ 

% 

£ 

z, 

* 

* 

9 

°r 

°r 

"EL 

E 

c* 

CO 

VO 

8 

9 

VO 

8 

9 

VO 

8 

9 

VO 

8 

9 

vo 

8 

9 

VO 

8 

9 

ft 

ft 

ft 

ft 

ft 

ft 

Process 

Stream 

u 

X 

ft 

ft 

ft 

Si 

VO 

Ov 

VO 

On 

VO 

Ov 

VO 

Ov 

VO 

Ov 

vo 

Ov 

“5 

ft 

1 

VO 

CS 

$ 

<N 

§ 

s 

<N 
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Table  H-7.  Comparison  of  XRF  and  ICP  Data  for  Lead :  Vendor  2 


& 

M  *“« 

ill 

£ 

27.58 

0.71 

4.95 

5.66 

0.71 

8.49 

7.78 

1.41 

0.00 

4.24 

0.00 

14.85 

4.95 

2.84 

2.84 

2.84 

5.61 

2  h  n  ^ 
^  K  n  v 
££  vd  no  od 
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Table  H-8.  Comparison  of  XRF  and  ICP  Data  for  Copper  :  Vendor  2 
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Table  H-9.  Comparison  of  XRF  and  I  CP  Data  for  Zinc :  Vendor  2 
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Table  H-10.  Comparison  of  XRF  and  ICP  Data  for  Antimony :  Vendor  2 
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Table  H-9.  Comparison  of  XRF  and  I CP  Data  for  Zinc :  Vendor  2 
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APPENDIX  I 


Cost  Data 

The  cost  data  generated  for  the  acetic  acid  and  hydrochloric  acid  demonstrations  given  in  Tables 
7-12,  7-13,  7-14,  and  8-1  were  obtained  from  information  provided  by  the  site  support  contractor, 
the  individual  vendor  reports  submitted,  and  the  sampling  and  analytical  costs  incurred  by 
Battelle.  In  addition,  Battelle  received  residuals  disposal  cost  reports  from  the  second  vendor  and 
the  disposal  facility  used  by  the  first  vendor. 
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Permitting  and  Regulatory  I.OOLocat  $73,199.0000  $0.0000  $0.0000 

99030602  D  100.00%  100.00% 

$73,199.00  $0.00  $0.00  $73,199.00 
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$5,900.00  $2,100.00  $4,000.00  $12,000.00 

Contractor  Costs  /  General  Conditions  Total  $170,272.81  $47,860.92  $57,010.26  $275,143.99 
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_ _ $0.00 _ $0.00  54,760.00  $4,760.00 

1  Liter,  32  oz,  High-density  Polyethylene  Bottle,  Case  of  12  4.00  EACH  $0.0000  $0.0000  $35.9200 

33022030  D  70.00%  100.00% 

$0.00  $0.00  $143.68  $143.68 
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The  three  data  items  in  the  labor  and  equipment  columns  are:  unit  cost,  productivity, 
and  total  cost  The  two  data  items  in  the  materials  column  are:  unit  cost  and  total  cost 
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Decontamination  and  Demobilization  1.00  0.15  $9,900.0000  $2,100.0000  $8,000.0000 

99060501  D  100.00%  100.00% 

$9,900.00  $2,100.00  $8,000.00  $20,000.00 

Contractor  Costs  /  General  Conditions  Total  $347,140.10  $71,904.63  $145,995.26  $565,039.99 
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Safety 

Quantity/Unit  Level  Labor  Equipment  Materials  Total 

The  three  data  items  in  the  labor  and  equipment  columns  are:  unit  cost,  productivity, 
and  total  cost  The  two  data  items  in  the  materials  column  are:  unit  cost  and  total  cost 
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